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I. INTRODUCTION

The following Project Operations Plan describes the tasks to be
conducted by New Hampshire Department of Environmental Services personnel
under the State/EPA Cooperative Agreement for the State oversight of
Potentially Responsible Party field investigations. The States primary
role in oversight support will be to ensure compliance to the intent of
the Administrative consent Order and its attached Work Plan and ensure
quality control of field procedures and/or field sampling.

The Project Operations Plan is a compilation of four site specific
plans that are used to implement the Remedial Investigation/Feasibility
Study as set forth in the Administrative Consent Order. The four plans
are the Site Management Plan, Sampling and Analysis Plan, the Quality
Assurance Project Plan, and the Health and Safety Plan.

The Site Management Plan will provide a written understanding of how
various aspects of all activities funded under the State/EPA Cooperative
Agreement will be managed.

~ The Sampling and Analysis Plan defines the level of effort of the
State's split/confirmatory sampling program to ensure quality data is
gathered during the Remedial Investigation/Feasibility Study.

The Quality Assurance Project Plan defines procedures used in the
State's oversight effort to ensure data of the highest quality is produced
to provide comparibality to the Potentially Responsible Parties
contractor's data.

The Health and Safety Plan provides guidelines for the protection of
State personnel during oversight activities at the Savage Municipal Well
Site.

Whenever appropriate the contractor's Project Operation Plan is
referenced in order to ensure compatibility of the States oversight
efforts to the contractor's level of effort in conducting field
activities. Accordingly, it may be necessary to modify the scope of the
States oversight activities if the Potentially Responsible Parites
contractor's level of effort is modified during the conductance of the
Remedial Investigation/Feasibility Study.
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II. BACKGROUND

A. Site Location and History

The Savage Municipal Wellfield site encompasses 0.6 square miles and is
located in southwestern New Hampshire in the Town of Milford in Hillsborough
County (see Figures 1 and 2). The study area includes four major industrial
facilities and two high-yield industrial process water supply wells. The
Savage Well, a municipal water supply well formerly used by the Town of
Milford, is located approximately 2 miles west of the center of Milfaord. The
land use in the area includes agriculture and heavy industry, interspersed
with commercial and residential development.

The site lies within the USGS Milford 7-1/2-minute quadrangle and is
approximately located a 42'50'30" north latitude and 71'40' west longitude.
The Savage Well site is situated on a broad flat flood plain of the Souhegan
River. To the north and south are rolling and hilly uplands which rise from
100 to 300 feet above the flood plain.

The Savage Well is a gravel packed well with a sustained yield of
approximately 500 gallons per minute. The Town of Milford utilized this well
for municipal water supply purposes from 1960 to 1983, during which time the
well was pumped for six to seven hours per day for a total yield of
approximately 210,000 gpd.

During routine water quality monitoring by the State of New Hampshire,
concentrations above proposed Maximum Contaminant Levels (MCL's) of several
volatile organics were detected in the Savage Well and a water supply well
used by a mobile home park located west of the Savage Well. Analysis of the
Savage Well samples indicated that tetrachloroethylene, 1,1,1,-trichloro-
ethane, 1,2-trans-dichlorooethylene, 1,1-dichloroethane, and trichloroethylene
were present. The mobile home park supply well within the site area contained
the same organic contaminants with the exception of 1,1-dichloroethane. Both
wells were discontinued as public water supplies in February of 1983.

The Town of MIlford relied on other existing water supplies until an
alternate supply was developed in the summer of 1983. The mobile home park
was connected to the municipal system using emergency funding available
through the EPA. Several high yield wells near the Savage Well continue to
utilize local groundwater for industrial process and cooling waters.

Further sampling of surface water and groundwater by New Hampshire Water
Supply and Pollution Control Division (NHWSPCD) indicated that contamination
was widespread throughout the region. NHWSPCD in conjunction with the New
Hampshire Division of Public Health Services (DPHS) initiated investigations
into the potential sources of the contaminants. An inspection of the two
major industrial facilities in the area and of several of the smaller
commercial establishments was conducted to assess the prevailing waste
management practices and the potential impacts of these on groundwater
quality. Subsequently, hydrogeologic investigations were initiated by two of
’ local industrial entities within the facility boundaries.



The work performed by NHWSPCD is complete at this time and a final report
with its findings has been released. Work being performed by the local
industries is continuing.

The Savage Municipal Well site ranks 430 on the National Priorities List
«NPL) of sites eligible for funding under the Comprehensive Environmental,
Response, Compensation and Liability Act of 1980 (CERCLA), more commonly known
as Superfund.

B. Enforcement and Settlement

On June 18, 1985, USEPA issued a notice to four companies considered
potentially responsible parties (PRP's) for the contamination in the vicinity
of the Savage Municipal Well Site in Milford, New Hampshire. The notice sent
to Hitchiner Manufacturing Company, Inc., Hendrix Wire and Cable Corporation,
New England Steel Fabricators, Inc., and the 0.K. Tool Company informed the
companies of their potential 1iability for the cleanup costs at this site
under CERCLA and offered the opportunity to undertake voluntary cleanup
activities.

On January 13, 1987 the USEPA sent a formal offer to the PRP's to conduct

a Remedial Investigation/Feasibility Study. The objectives of the Remedial
Investigation are to evaluate existing information, identify data gaps, and
perform the necessary field work and laboratory analyses to define the extent
of contamination and the potential public health risks related to the Savage
Municipal Well site. Furthermore, it is necessary to distinguish between
potential sources and to identify the interrelationships between sources.
After defining the nature and extent of contamination, the need for remedial
action can be defined. Remedial action alternatives will be evaluated. This

11 lead to the development of a selected remedial action alternative during
the Feasibility Study.

The objectives of the Feasibility Study are to evaluate the need for the
remedial actions, establish response criteria and objectives, identify the
remedial action alternatives, evaluate the alternatives, recommend a
cost-effective alternative that provides adequate protection of public health
and welfare and the environment, and prepare a conceptual design for the ]
selected remedial action. The FS will focus on the development and evaluation
of measures to be taken to alleviate all identified contamination problems.

On August 10, 1987 an Administrative Order by Consent was finalized in
which the Potentially Responsible Parties agreed with the USEPA to conduct the
RI/FS according to an attached workplan and any amendments agreed to by the
USEPA. This RI/FS work plan has been developed to address the needs of EPA,
the appropriate state agencies, and the public within the surrounding area who
are directly affected by both the contamination problem and any proposed
remedial actions. On September 24, 1987 HMM Associates was contracted to
conduct the RI/FS on behalf of the PRP's.

On October 29, 1987 the Governor and Executive Council of the State of New
Hampshire approved acceptance of funds in a Cooperative Agreement with the
USEPA to provide for State Oversight of Field Activities associated with the
RI/FS process.
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SITE MANAGEMENT PLAN

The objectives of the Site Management Plan (SMP) is to provide the EPA
with a written understanding and commitment of how various aspects of all
activities funded under the Cooperative Agreement will be managed.

The Project Operations Plan is a compilation of four site specific
plans that are used to implement the Remedial Investigation/Feasibility
Study as set forth in the Administrative Consent Order. The four plans
are the Site Management Plan, Sampling and Analysis Plan, the Quality
Assurance Project Plan, and the Health and Safety Plan.

The Site Management Plan will provide a written understanding of how
various aspects of all activities funded under the State/EPA Cooperative
Agreement will be managed.

The Sampling and Analysis Plan defines the level of effort of the
State's split/confirmatory sampling program to ensure quality data is
gathered during the Remedial Investigation/Feasibility Study.

The Quality Assurance Project Plan defines procedures used in the
State's oversight effort to ensure data of the highest quality is produced
to provide comparibility to the Potentially Responsible Parties
contractor's data.

The Health and Safety Plan provides guidelines for the protection of
State personnel during oversight activities at the Savage Municipal Well
Site. -

Whenever appropriate the contractor's Project Operation Plan is
referenced in order to ensure compatibility of the State's oversight
efforts to the contractor's level of effort in conducting field
activities. Accordingly, it may be necessary to modify the scope of the
State's oversight activities if the Potentially Responsible Parties
contractor's level of effort is modified during the conductance of the
Remedial Investigation/Feasibility Study.

A1l activities will be consistent with the Comprehensive Environmental
Response, Compensation and Liability Act (CERCLA) as amended by the
Superfund Amendments and Reauthorization Act of 1986 (SARA) and the
National Contigency Plan 40 CFR 300.

Specific objectives and provisions of the SMP include but are not
1imited to the following:



Jask 1V  Coordination

1) Attendance of meetings, briefings and technical sessions to
provide oversight support

2) Submittal of quarterly progress reports with a budget summary.
Reports will include a brief discussion of progress problems
resolved, anticipated problems, rocommended solutions,
deliverables submitted, upcoming planned activities, key personnel
changes, travel, percent complete and schedule.

Table I shows the level of effort projected for each subtask by all
personnel involved in the State oversight of field investigations at the

Savage Municipal Well Hazardous Waste Site.

Project Scope of Work and Budget will require close monitoring due to the
nature of the oversight work as additional work items not previously
envisioned may become necessary during such assignments. The work to be
accomplished and budget expanded for such items outside that specified in the
Oversight Work Plan and/or the Consent Order will be indentified to EPA for

approval.

A brief biographical sketch of key personnel funded under the States
oversight cooperative agreement follows, with a description of their duties

and responsibilities.
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BIOGRAPHICAL SKETCH

Michael A. Sills, Ph.D., P.E.
Chief Engineer

Dr. Sills holds a 8.S. in Mechanical Engineering from Worcester
Polytechnical Institute, an M.S. in Civil Engineering (Sanitary) from the
University of Connecticut and a Ph.D. in Environmental Engineering and Science
from the University of Connecticut. He is also a registered Professional
Engineer, a member of AWWA, WPCF, ASCE, ASTSWAMO, NEWMOA, and the NEIWPCC.
Dr. Sills is currently Chief Engineer of the Waste Management Division,
Departement of Environmental Services (DES). 1In addition, he formerly held
the positions of Director of the Groundwater Protection Bureau and
Administrator of the Superfund Site Management Bureau of DES. Dr. Sills has
worked in the consulting engineering field and manufacturing of pollution
abatement and life support systems in the space program. He has published
numerous articles on environmental engineering, groundwater protection,
hazardous waste management and subsurface contamination topics.

The Chief Engineer is responsible formulating the Waste Management
Division's engineering program objectives. The Chief Engineer will make the
administrative and technical decisions required for the development and
implementation of the States oversight agreement, and will attend meetings to
make important contact between consultant engineers, town, state and federal
officials as well as the public.



BIOGRAPHICAL SKETCH

Carl W. Baxter, P.E.
Administrator

Mr. Baxter holds a B8.S. in Civil Engineering from the University of Maine
and an M.S. in Civil Environmental Engineering from the University of
Massachusetts. He is a registered Professional Engineer and a member of
several societies. Currently, Mr. Baxter is the Administrator of the
Superfund Site Management Bureau in the Waste Management Division of the New
Hampshire Department of Environmental Services. This Bureau is responsible
for administering the Federal Superfund (CERCLA/SARA) program in New
Hampshire. Mr. Baxter has worked over 10 years in both government and
consulting engineering, doing municipal and industrial water and wastewater
engineering and hazardous waste engineering.

The Administrator is responsible for supervising the engineering
artivities associated with the Waste Management Division's Superfund Site
nagement Bureau. The Administrator cordinates activities with other

divisions within the State i.e. Laboratory Services, Administrative Services,
Ajir Resources, Water Resources, Water Supply and Pollution Control, Office of
State Planning, and the Attorney General's Office. Important contacts are
made by the Administrator to insure successful implementation of the project,
such as securing permits easements and clearances.



BIOGRAPHICAL SKETCH

Richard Pease, P.E.
On-Scene Coordinator

Mr. Pease holds a B.S. in Civil Engineering, Environmental Option from the
University of New Hampshire. He is also a registered Professional Engineer in
the State of New Hampshire. Currently Mr. Pease is a remedial project manager
for the Superfund Site Management Bureau of the Waste Management Division, New
Hampshire Department of Environmental Services. As a project manager he is
responsible for adminstering remedial activities at several Superfund sites in
New Hampshire.

The On-Scene Coordinator (0SC) is responsible for directing the State's
oversight of the PRP's field investigation program and providing a daily on
site presence to insure compliance with workplan activities and timetables.
The 0SC will be required to organize the personnel necessary to effect an
officient oversight service. Appropriate personnel will be scheduled and

signed specific oversight tasks. The 0SC in addition to observing,
evaluating, and documenting all aspects of field activities, the 0SC will
insure that the Hydrogeologist III and the Environmentalist Il comply with the
intent of the Work Plan and the Project Operations Plan in their assigned
areas of responsibility.

Preparation of all reports i.e. State Oversight Project Operations Plan,
Comments and recommendations to the Site Project Operations Plan, bi-weekly
progress reports and quarterly project reports will be the responsibility of
the On-Scene Coordinator. The 0SC will be the main point of contact within
the state for all communications and will attend all meetings relative to the
conductance of the States Oversight Project Operations Plan.



BIOGRAPHICAL SKETCH

Michael J. Robinette, P.G.
Hydorgeologist I1I

Mr. Robinette holds a B.A. in Geology from the University of New Hampshire
and an M.S. in Hydrology from the University of ldaho. He is also a
registered Professional Geologist in the state of I[daho. Currently Mr.
Robinette is a remedial project manager and chief hydrogeologist in the Waste
Management Division of the New Hampshire Department of Environmental
Services. As a project manager he is responsible for administering several
Superfund sites in the state. As staff hydrogeologist he is responsible for
hydrogeologic review and oversight of state and federal funded uncontrolled
hazardous waste sites.

The Hydrogeologist III is responsible for providing the technical
expertise required to evaluate the geophysical and hydrogeological
investigations. Duties will include overseeing the geophysical surveys, the

nitoring well installation program, and aquifer testing procedures. The
Hydrogeologist I1I reports directly to the On-Scene Coordinator.



BIOGRAPHICAL SKETCH

Boyd P. Smith, B.S.
Environmentalist II

Mr. Smith currently holds a Bachelor of Science in Geology with a minor in
Hydrology from the University of New Hampshire (UNH) in Durham, New
Hampshire. He is continuing his education at UNH as a candidate for a Master
of Science in Hydrology. The focus of his work is in the area of
hydrogeology, with special emphasis on groundwater flow in bedrock aquifers.

Mr. Smith has been employed by the State of New Hampshire for three years
and works in the Superfund Management Bureau of the Waste Management Division.
He has been responsible for collection of field data, and manages the water
quality sampling programs of several Superfund sites. He has had training in
personal safety on hazardous waste sites, and has attended numerous programs
in the area of groundwater monitoring.

The Environmentalist II will observe and document all aspects of the
environmental sampling and analysis program and take split/confirmatory
samples as described in the Sampling and Analysis Plan. In addition, the
Environmentalist Il will assemble data and the required QA/QC reports. The
Environmentalist II will report directly to the On-Scene Coordinator.



The Accountant II s responsible for establishing and maintaining controls
and records consistent with state and federal requirements accounting
functions will be performed in the legally applicable manner for cost
recovery. The Accountant II will prepare periodic budgetary reports and
statements, and perform analysis required to monitor expenditure status.

The Clerk Typist will perform secretarial duties such as setting up and
typing tabulated statistical studies, correspondence, reports, and any forms
relating to technical or administrative matters.

Table I shows the level of effort projected for each subtask by all
personnel involved in the State oversight of field investigations at the

Savage Municipal Wel) Hazardous Waste Site.
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SAMPLING AND ANALYSIS PLAN

A representative number of split/confirmatory samples will be
collected by the state for each sampling episode conducted by the
Contractor. The purpose of this effort is to provide quality data that
may be used to determine quantitative comparability and compatibility with
the Contractor's sampling data and help in assessing its validity.

The Contractor should notify the On-Scene Coordinator four weeks prior
to the sampling episode or as soon as possible, to allow for spiit
sampling to be scheduled. At the request of the State, the Contractor
will be required to provide paralliel samples in containers using identical
sampling procedures as used when collecting the PRP's samples. Collection
methods are to be described in the Contractors Sampling and Analysis
Plan. Laboratory analytical procedures are described in the States
Quality Assurance Project Plan.

The State/EPA Cooperative Agreement provides funds to take samples for
volatile organic chemical analysis and HSL analysis. Table I below shows
the anticipated number of samples to be taken projected from Table 2 of
the Work Plan - Multi-Media Field Investigation. These numbers reflect a
minimum of 35 well clusters with two wells at each cluster. The actual
number of individual wells at a well cluster will be dependent upon
properties of the overburden materials encluntered.

A11 sampling locations should be chosen with EPA's concurrence.
Should EPA not be in the field when a sampling location is chosen, it will
be the responsibility of the 0SC to approve the selection of the location
and to notify EPA's Project Coordinator as soon as possible.



TABLE 1

Sample Episode Total Samples* Split Samples*
Existing Monitoring 40 4
Wells (approx.)
Proposed Monitoring 14 7
Wells
Follow-up #I 15 2
#11 15 2
#111 15 2
#1V 15 2
Surface Waters 21 2
Total Aqueous 195 21
Sediment 17 2
Air (Phase II) 5 1

*Anticipated number subject change with EPA's written concurrence
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SAVAGE MUNICIPAL WELL SITE SAFETY PLAN

SITE SAFETY PLAN FOR SITE INVESTIGATIONS CARRIED

OUT UNDER THE COMPREHENSIVE ENVIRONMENTAL RESPONSE,
COMPENSATION AND LIABILITY ACT (CERCLA) AS AMENDED -

BY THE SUPERFUND AMENDMENTS AND REAUTHORIZATION ACT (SARA)

NEW HAMPSHIRE DEPARTMENT OF ENVIRONMENTAL SERVICES

GENERAL

The purpose of this plan is to assign responsibilities, establish personal
protection standards and mandatory operating procedures, and provide for
contingencies that may arise while operations are being conducted at the
Savage Municipal Well site. All state personnel at this site will be required
to follow this safety plan, or the contractor's approved site safety plan if
more stringent, and report to either the on-scene manager/coordinator or the
contractor's safety officer. The safety and health of the public and on-site
personnel and the protection of the environment will take precedence over cost
and schedule considerations for all project work.

RESPONSIBILITIES

A. On Scene Manager/Coordinator
The manager has the following responsibilities:
1. Assuring that appropriate personal protective equipment is
available and properly utilized by all state personnel.
2. Assuring that personnel are aware of the provisions of this plan
and are instructed in the work practices required to ensure safety and
in planned procedures for dealing with emergencies.
3. Assuring that personnel are informed of the potential hazards
associated with site operations.
4, 1In conjunction with the safety officer, monitoring of safety
performance by all personnel to ensure that proper work practices, as
determined by the safety officer are employed.
5. Immediately correcting any improper work practices and/or
conditions that may result in injury to personnel or exposure to
hazardous conditions.

B. Safety Officer
The Safety Officer has the following responsibilities:
1. The safety officer will be responsiblie for the implementation,
enforcement and monitoring of the safety and health plan.
2. Conducting on-site evaluations of personnel hazards to determine
the degree of hazard present.
3. Determine the level of persaonnel protection and the necessary
equipment to insure the safety of all site personnel.
4. Monitoring hazard levels during on-site operations and changing, as
necessary, the protection levels and working conditions of site
personnel.
5. Monitoring the safety performance of all personnel to insure that
the proper work practices are employed.
6. Conducting pre-entry indoctrinations of all on-site personnel with
regard to this plan and other safety requirements to be observed during
site work, including potential hazards, personal hygiene principles,
personnel protective equipment usage and fit testing, and emergency



)

procedures dealing with fire and medical situations. The safety officer

will be responsible for ensuring that personnel not successfully completing

the required training are not permitted to perform work on this site.
PRELIMINARY SITE ORGANIZATION -

A Contact with local officials. Prior to the commencement of on-site activity
the appropriate local officials shall be notified.

B. Establishment of emergency contingency and evacuation plans. Prior to the
commencement of on-site activity, plans shall be instituted describing the
procedure for evacuation of personnel due to injurv. Directions to local
hospitals and a map showing location, and emergency phone numbers shall be
available and become part of the site-specific work plan. See appendix C

DETERMINATION OF ZONES OF CONTAMINATION

In order to deal with the potential dangers of exposure at this site, three
zones will be used to delineate the degree of hazard. The three zones are:
1. Contamination Zone, 2. Intermediate Zone (Decontamination Zone) , and

5. Clean Zone.

Contamination Zone

This shall include all working areas where there is potential for exposure of
personnel to contaminated water, soil, and other materials. The required
level of personal protection, as previously determined by the safety officer,
will be worn at all times by all personnel in the contamination zone. Any
""breaks' in the protective system or malfunctions in the equipment shall be
reported to the safety officer. No eating, drinking, or smoking shall be
permitted in the contamination zone.

Intermediate zone

The inteémediate zone serves as a contamination reduction area and is located
between the contamination zone and the clean area. Personnel entering the
Intermediate zone shall.wear protective clothing and carry the respiratory
protection required for entry within the Contamination zone. Personnel working
within the Intermediate zone shall remain cognizant of the Contamination zone
boundaries in order to be prepared for any need to increase their level of
protection within the Intermediate zone. A decontamination station will be
located at the outer perimeter of the Intermediate zone., All personnel who
have been within the Contamination zone shall pass through a decontamination
procedure prior to re-entering the Clean zone. Decontamination will be in
accordance with the decontamination SOP. See Appendix B.

Clean zone

The Clean zone is the outer area and may be considered to be clear of
contamination potential. The command post will be located within the Clean
Zone, upwind if possible.. The command post will serve as the site
manager/coordinators headquarters and will be equipped with: 1.
Communications, 2. Site work plan, 3.First aid supplies, 4. Analytical
equipment, 5. Safety equipment.
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OFF SITE CONTINGENCY PLAN

This plan shall be developed by state and local officials to allow immediate
response to site occurrences requiring assistance of local agencies and shall
be available as part of the site work plan.

ON SITE CONTINGENCY PLAN

In the event of injury to on-site personnel or contact with hazardous
materials, the following protocol shall be followed.
1. In the event of injury: Notify the safety officer and the site manager.
2. Contact off-site emergency medical facilities and describe injury.
3. Determine extent of injury and perform first aid for life threatening
types of injuries-eg. arterial bleeding, respiratory difficulty.
4 For other types of injuries, decontaminate prior to administering first
aid.
S. Transport personnel to prescribed treatment facility along predetermined
Toutes.
In the event of significant release of toxic or hazardous vapors from any
container, well, or excavation, the source of such vapors shall be immediately
backfilled, covered with fill or capped. Equipment operators shall utilize
SCBA's during such operations. Alternate plans for that portion of site work
shall be developed and submitted to the site manager prior to recommencing
work in the area.

On-site emergencies, if encountered, can be expected to result from fire/
chemical reaction of tank or drum contents, personal casualty, or any
combination of the above. If an incident occurs necessitating and emergency
response, the site manager will sound an air horn in a predetermined pattern.
When the signal is heard, all personnel will assemble at the decontamination
station to receive instructions and special safety equipment, if necessary.

If weather deteriorates to the point where the site manager believes work
should cease, he/she will sound the air horn in a predetermined pattern in
order to stop operations. The crew upon hearing the signal will assemble at
the decontamination station.

If a fire emergency occurs, the crew will be signaled to assemble at the
decontamination station, and await further instructions. The site manager
will notify the appropriate fire and police personnel as spelled out in the
site work plan. Firefighting materials on-site will include 2 91b halon
fire extinguishers.

Personal injury would most likely result from either chemical contamination,
heat related problems, physical injury from accidents (i.e. falling,
lacerations, etc.) in performing the work, or a combination of one or more of
the above, The appropriate action depends on the type of injury involved with
the priority being to assist the casualty as soon as possible without
endangering other personnel. All injuries should be treated with the
appropriate first-aid measures and follow-up medical attention if necessary.
The injured worker(s) shall immediately move out of the contamination zone or,
if necessary be moved out by fellow workers as soon as possible. The site
manager and safety officer shall be notified immediately and shall recommend
further measures as needed,



In the event that movement to a hospital is necessary, the following
information must accompany the employee. 1. The name and telephone number of
the employee's family doctor. and 2. an accurate description of the incident
including an identification of any chemicals involved, if the incident
resulted from chemical exposure, and any symptoms observed following the
problem. This information shall be prepared by the safety officer.

DETERMINATION OF THE LEVEL OF PROTECTION

It is important the personnel protective equipment and safety requirements be
appropriate to protect against the potential hazards at the site. Protective
equipment should be selected based on the type(s), concentration(s),
possibilities, and routes of exposure (i.e. inhalation, skin contact, skin

absorption, and ingestion).

The level of hazard will be determined by periodic monitoring of the site for
contamination by the safety officer and the appropriate level of protection
shall be posted at both the command post and the decontamination station.
Upgrading the level of protection is at the discretion of the safety officer
based on the results of the monitoring.

The level of protection will be determined by the most hazardous situation to
be encountered at the site and will be at least as stringent as those in the
EPA recommended safety plan,

The site safety officer will ensure that all on-site personnel are equipped
with appropriate personal safety equipment and protective clothing. The
safety officer will also ensure that all safety equipment is kept clean and
well maintained.



APPENDIX A

LEVELS OF PROTECTION

Level A

Personal protection equipment

1. Positive pressure SCBA (MSHA/NIOSH approved) operated in the positive
pressure mode.

2. Totally encapsulating suit (boots and gloves attached)

3. Gloves-inner (tight fitting and chemical resistant)

4. Boots-chemical protective, steel toe and shank, depending on suit boot
construction; worn over suit boot.

5. Gloves-outer, chemical-resistant. Depending on suit construction shall be
worn over suit gloves. May be replaced with tight-fitting, chemical resistant
gloves worn inside suit gloves.

6. Underwear-cotton, long-john type*

7. Hard hat* Under suit

8. Disposal protective suit, gloves, and boots, worn under or over
encapsulating suit.

9. Coveralls * under suit.

10. 2-way radio communicator.

Criteria for use: When the type(s) and concentration (s) of toxic substances
are known and require the highest level of combined protection to the
respiratory tract, skin, and eyes, level A shall be used. These conditions
would be:

A. Atmospheres which are immediately dangerous to life and health (IDLH)
IDLH's can be found in the NIOSH/OSHA's Pocket Guide to Chemical Hazards
and/or other references.

B. Known atmospheres of potential situations that would affect the skin or
eyes, or could be absorbed into the body through these surfaces in toxic
quantities. Potential situations are those where vapors may be generated or
splashing may occur through site activities. Standard reference books should
be consulted to obtain concentrations hazardous to skin, eves, or mucous
membranes.

At sites where the types and/or potential concentration of toxic substances
are unknown.

A. Unless circumstances strongly indicate otherwise, the site should be
presumed to present hazards to the respiratory system, skin, and eyes. Level
A protection would provide the highest level of protection for the initial
entry team. Such mitigating circumstances might be:

1. Environmental measurements contiguous to the site.

2. Reliable, accurate, historical data.

3. Open, unconfined areas.

4. Minimal probability of vapor's presence or splashing with cutaneous

affecting substances.

B. In enclosed areas such as buildings, railroad cars, ships holds, etc.
level A protection is necessary.

C. When Total vapor readings indicate 500 ppm to 1,000 ppm on instruments
such as the photoionizer or organic vapor analyzer

* Optional
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LEVEL B

Personal protective equipment

1. Positive pressure SCBA (MSHA/NIOSH approved), operated in the positive
pressure mode. : ,

2. Hooded, chemical resistant suit.

3. Gloves, outer, chemical protective,

4, Gloves, Inner, tight fitting, chemical resistant. ,

Boots, outer, chemical protective, heavy rubber disposables.

Boots, inner, chemical protective, steel toe and shank.

2-way radio communicator

Hard hat* _

Face sheild#

W oo 3w
L] . L] L] .

Criteria for use

A.When the type(s) and concentration (s) of hazardous substances are known and
require the highest degree of respiratory protection; but a lower level of ,
skin protection. : :

1. Atmospheres which are immediately dangerous to life and health (IDLH).
Type(s) and concentration(s) of vapors in air do not present a hazard to the
small unprotected areas of the body. '

2. Atmospheres with concentrations of known substances greater than protection
factors associated with full-face, air-purifying respirators with appropriate
cartridges.

3. Atmospheres with less than 19.5% oxygen.

B. When a determination is made that potential exposure to the body parts not
protected by a fully encapsulated suit (primarily neck, ears, etc.) is highly

-unlikely because of known absence of cutaneous or percutaneous hazards or the

activities performed preclude splashing of individuals.

R 1)
C. Total vapor levels range from SX ppm on instruments such as the
photoionizer or organic vapor analyzer and does not contain suspect high
levels of toxic substances affecting skin or eyes.

D. Level B protection is recommended as the lowest level of protection for
initial entries until the hazards have been further identified and defined by

monitoring, sampling, and other reliable methods of analysis, and personnel
protection equipment commensurate with these findings utilized.

LEVEL C

Personal protective equipment

Full-face air purifying respirator (MSHA/NIOSH approved)

Chemical resistant clothing.

Gloves, outer, chemical protective.

Gloves, inner, tight fitting, chemical resistant type or woven liners.
Hard Hat* (face sﬁield optional)

Boots, outer, chemical protective heavy rubber hr%g-aways.

Boots, inner, chemical protective, steel toe and shank.

. 2-way radio communicator.

00 ~JON U1 & (N
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Criteria for use

A. Site known to contain potentially hazardous materials not exceeding
air concentrations requiring a protection greater than that afforded by
a full or half-face mask or that are at levels that are not harmful to
unprotected body area (face, neck, etc.)

B. Well documented, reliable history of site and patterns of prior entry.
C. No evidence to suspect acute or chronic ﬁfxicity to exposed personnel.
CIgl e
D. Total vapor reading between 0 ppm and 5§ ppm on instruments such as the
photoionizer and portable GC

E. Continuous air or personnel monitoring should occur while wearing Level C
protection

F. Atmosphere contains 19.5% oxygen.
LEVEL D

Personal protective equipment

Chemical resistant aprons.

Boots/shoes, safety or chemical resistant steel toed boots.
. Boots, outer, chemical protective heavy rubber throw away.
. Half-face respirators immediately available.

. Safety glasses or safety goggles.

. Gloves :

A UVTHE HPN

Criteria for use

When there is:
No indication of airborne health hazards present.
No gross indications above background on the photoionizer and/or OVA
Continuous air or personnel monitoring should occur while wearing level D
protection.



APPENDIX B

DECONTAMINATION SOP
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The attached document is a copy of he SOP which will be used for all sjte
1nspectxons conducted under the agreement H—site—speaifie
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Equipment: water
soap
tables
wash basin/bucket
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ANNEX 4

LEVEL A DECONTAMINATION, MINIMUM LAYOUT

EQUIPMENT WORN

The decontamination procedure autlined is for warkers wearing Level A

protection (with taped joints between gloves, boots, and suit) consisting

of:

- Fully encapsu]éting-Suit with integrﬁl boots and glovés.
- Se}f—containe& breathing apparatus.

- Hard hat (optional).

- Chemical-resistant, steel toe and shank boo#s.

- Boot covers,

- Inner and outer gloves._ 

PROCEDURE FOR FULL DECONTAMINATION

Station 1: Segregated tquipment Drop

Deposit equipment used on-site (tools, sampling devices and containers,
monitoring instruments, radios, clipboards, etc.) on plastic drop
cloths or in different containers with plastic liners. Each will be
contaminated to a different degree. Segregation at the drop reduces
the probability of cross-cortamination.

Equipment: various size containers
plastic liners
plastic drop clothes

Station 2: OQuter Garment, Boots, and Gloyes Wash and Rinse

Scrub outer boots, outer gloves, and fully-encapsulating suit with
decon solution or detergent water. Rinse off using copious amounts
of water.

Equipment: containers (30-50 gallons)
decon solution
or
detergent water

Ad-1
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: rinse water
2-3 long-handle, soft-bristle scrub brushes

Station 3: Quter Boot and Glove Removal

Remove outer boots and gloves. Deposit in container with plastic
Tiner. '

Equipment: container (30-50 ga]]ons)
plastic liners
bench or stool

Station 4: Tank Change

[f worker leaves Exclusicn Zone to change air tank, this is the last )
step in the decontamination procedure. Worker's air tank is exchanged,
new outer gloves and boot covers donned joints taped, and worker
returns to duty.

Equipment: air tanks
tape

boot covers
gloves

Station 5: Boot, Gloves, and Quter Garment Removal

Boots, fully-encapsulating suit,. and inner gloves removed and depos1ted
in separate containers 11ned with plastic.

Equipment: containers (30-50 gallons)
plastic liners
" bench or stool

Station 6: SCBA Removal

SCBA backpack and facepiece is removed. Hands and face are thoroughly
washed. SCBA deposited on.plastic sheets.

Equipment: plastic sheets
basin or bucket
soap and towels
bench

Station 7: Field Wash

Thoroughly wash hghds and face. Shower as soon as possible.

Ad-2
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ANNEX 1

LEVEL A DECONTAMINATION

EQUIPMENT WORN

The full decontamination procedure outlined is for workers wearing
Level A protection (with taped joints between gloves, boots, and
suit) consisting of:

- . §
Fully encapsulating suit.
Self-contained breathing apparatus.

Hard‘hat (optional).

T
Fda i

Chemical-resistant, steel toe and shank boots.

Boot covers.

sl
SN

Inner and outer gloves.

N.’;. .

PROCEDURE FOR FULL DECONTAMINATION

Deposit equipment used on-site (tools, sampling devices and containers,
monitoring instruments, radios, clipboards, etc.) on plastic drop
cloths or in different containers with plastic liners. Each will be

Station 1: Segregated Equipment Drop

contaminated to a different degree. Segregation at the drop reduces
the probability of cross-contamination. :

Equipment: various size containers
plastic liners
plastic drop cloths

Station 2: Boot Cover and Glove Wash

Scrub guter boat covers and gloves with decon solution or detergent/
water,

Equipment: container (20-30 gallens)
decon solution
or
detergent water
2-3 long-handle, soft-bristle scrub brushes

Al-1



Station 3: Boot Cover and Glove Rinse

Rinse off decon salution from Station 2 using copious amounts of
water. Repeat as many times as necessary.

Equipment. container (30-50 gallons)
or
high-pressure spray unit
water
2-3 long-handle, soft-bristle scrub brushes

Station 4: Tape Removal

- Remove tape around boots and glaves and deposxt in container with

% plastic 11ner )

Equipment: container (20-30 gallons)
plastic liners

Station 5: Boot Cover Removal
vffRemove boot covers and deposit in container with plastic liner.

"Equipment: container (30-50 gallons)
plastic liners
bench or stool

Station 6: Outer Glove Removal

i Remove outer gloves and deposit in container with plastic liner,

Equipment: container (20-30 gallons)
plastic liners

Station 7: Suit/Safety Boot Wash

Thoroughly wash fully encapsulating suit and boots. Scrub suit
.. and boots with long-handle, soft-bristle scrub brush and copious
- amounts of decon solution or detergent/water. Repeat as many
times as necessary.

Equipment: container (30-50 gallons)
decon solution
or
detergent /water
2-3 long-handle, soft-bristle scrub brushes

Al-2



Station 8: Suit/Safety Boot Rinse

Rinse off decon solution or detergent/water using copious amounts
of water. Repeat as many times as necessary. :

Equipment: container (30-50 gallons)
or
high-pressure spray unit
water
2-3 long handle, soft-bristle scrub brushes

Station 9: Tank Change
If worker leaves Exclusion Zone to change air tank, this is the
last step in the decontamination procedure. Worker's air tank is
~ exchanged, new outer gloves and boots covers donned, and joints
taped. Worker then returns to duty.
Equipment: air tanks
tape
boot covers
gloves
Station 10: Safety Boot Removal
Remove safety boots and deposit in container with plastic liner.
Equipment: container (30-50 gallons) |
plastic liners :
bench or stogl
boot jack
Station 11: Fully Encapsulating Suit and Hard Hat Removal

With assistance of helper, remove fully encapsulating suit (and
hard hat). Hang suits on rack or lay out on drop cloths.

Equipment: rack
. “drop cloths
. bench or stool
Station 12: SCBA Backpack Removal

While still wearing facepiece, remove backpack and place on table.
Disconnect hose from regulator valve and proceed to next station.

Equipment: table

Al-3



Station 13: Inner Glove Wash

Wash with decon solution or detergent/water that will not harm
skin. Repeat as many times as necessary.

Equipment: basin or bucket
decon solution
or
detergent /water
small table
Station 14:> Inner Glove Rinse
Rinse with water. Repeat as many times as necessary.
Equipment: water basin
basin or bucket
small table
Station 15: Facepiece Removal

Remove facepiece., Depasit in container with plastic lirer. Avoid
touching face with fingers. o

Equipment: container (30-50 gallons)
plastic liners

Station 16: Inner Glove Removal
Remove inner gloves and deposit in container with plastic liner,

Equipment: container (20-30 gallons)
plastic liners

Station 17: Inner Clothing Removal

Remove clothing soaked with perspiration. Place in container with
plastic liner. Inner clothing should be removed as soon as possible
since there is a possibility that small amounts of contaminants might
have been transferred in removing fully encapsulating suit.

Equipment: container (30-50 gallons)
plastic liners

Station 18: Field Wash

Shower if hjéhly toxic, skin-corrosive or skin-absorbable materials
are known or suspected to be present. Wash hands and face if shower
. 1s not available.

Al-4
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Equipment: water
soap
small table
basin or bucket
field showers
towels

Station 19: Redress
Put on clean clothes. A dressing trailer is needed in inclement weather.
Equipment: tables
chairs

lockers
clothes

C. FULL DECONTAMINATION (SIT. i) AND THREE MODIFICATIONS

s | | STATION NUMBER
| T = _
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Situation 1: The individual entering the Contamination Reduction
Corridor 1s observed to be grossly contaminated or extreme]y toxic
substances are known or suspected to be present.

Situation 2: Same as Situation 1 except individual needs new air tank
and will return tao Exclusion Zone.
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Situation 3: Individual entering the CRC is expected to be minimally

contaminated. Extremely toxic or skin-corrosive materials are not
present. .No outer gloves or boot covers are worn. Inner gloves are
not contaminated. :

Situation 4: Same as Situation 3 exdept individual needs new air tank

and will return to Exclusion Zone.

Al-6
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ANNEX 2

LEVEL B DECONTAMINATION

EQUIPMENT WORN

. The full decontamination procedure outlined is for workers wearing

Level B protection (with taped joints between gloves, boot, and suit)
consisting of: :

- One-piece, hooded, chemical-resistant splash suit.
- Self-contained breathing apparatus.

- Hard hat.

- Chemical-resistant, steel toe and shank boots.

- Boot covers

- Inner and outer gloves.

PROCEDURE FOR FULL DECONTAMINATION

Station 1: Segregated Equipment Orop

Deposit. equipment used on-site (tools, sampling devices and containers,
"monitoring instruments, radios, clipboards, etc.) on plastic drop

cloths or in different containers with plastic liners. Each will be
contaminated to a different degree. Segregation at the drop reduces
the probability of cross-contamination. ' :

Equipment: various size containers
plastic liners
plastic drop cloths

Statioh 2: Boot Cover and Glove Wash

Scrub outer boot covers and gloves with decon sclution or detergent/
water,

Equipment: container (20-30 gallons)
decon solution
or
detergent water
2-3-long-handle, soft-bristle scrub brushes
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Station 3: Boot Cover and Glove Rinse

Rinse off decon solution from Station 2 using copious amounts of
water. Repeat as many times as necessary.

Equipment: container (30-50 gallons)
or
high-pressure spray unit
water '
2-3 long-handle, soft-bristle scrub brushes

Station 4: Tape Removal

Remove tape around boots and glaves and deposit in container with
plastic liner.

Equipment: container (20-30 gallons)
plastic liners

Station 5: Boot Cover Removal
Remove boot covers and deposit in container with plastic liner,

Equipment: container (30-50 gallons)
plastic liners
bench or stool

Station 6: Quter Glove Removal
~Remove outer gloves and deposit in container with plastic Tiner.

Equipment: container (20-30 gallons
plastic liners

Station 7: Suit/Safety Boot Wash

Thoroughly wash chemical-resistant splash suit, SCBA, gloves, and
safety boots. Scrub with long-handle, soft-bristle scrub brush
and copious amounts of decon solution or detergent/water. Wrap
SCBA regqulator (if belt-mounted type) with plastic to keep out
water. Wash backpack assembly with sponges or cloths.

Equipment: container (30-50 gallons)
. decon solution
or
detergent /water
2-3 long-handle, soft-bristle scrub brushes
small buckets
sponges or cloths
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Station 8: Suit/SCBA/Boot/Glove Rinse

Rinse off decon solution or detergent/water using copious amounts
of water. Repeat as many times as necessary.

Equipment: container (30-50 gallons)
or
high-pressure spray unit
water
small buckets
2-3 long-handle, soft- br1st1e scrub brushes
sponges or cloths :

Station 9: Tank Change

If worker leaves Exclusion Zone to change air tank, this is the last
step in the decontamination procedure. Worker's air tank is
exchanged, new outer gloves and boots covers donned, and joints
taped. Worker returns to duty.

Equipment: air tanks
‘tape
boot covers
gloves

Station 10: Safety Boot Removal

Remove safety boots and deposit in container with plastic liner,

Equipment: container (30-50 ga]lons)
plastic liners
bench or stool
boot jack

Station 11: SCBA Backpack Removal

While still wearing facepiece, remove backpack and place on table.
Disconnect hose from regulator valve and proceed to next station.

Equipment: table

Station 12: Splash Suit Removal

With assistance of helper, remove splash suit. Deposit in container
with plastic liner.

Equipment: container (30-50 galions)

plastic liners
bench or stool
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Station 13: Inner Glove Wash

Wash inner gloves with decon solution or detergent/water that will
not harm skin. Repeat as many times as necessary.

Equipment: decon solution
or
detergent /water
basin or bucket -
small table
Station 14: Inner Glove Rinse
Rinse inner gloves with water. Repeat as many times as necessary.
Equipment: water
: basin or bucket
small table
‘Station 15: Facepiece Removal

Remove facepiece. - Avoid touching face with gloves. Deposit in
container with plastic liner.

Equipment: container (30-50 gallons)
plastic liners

Station 16: Inner Glove Removal
Remove inner gloves and deposit in container with plastic liner.

Equipment: container (20-30 gallons)
’ plastic liners

Station 17: Inner Clothing Removal -

Remove clothing soaked with perspiration. Place in container with
plastic liner. Do not wear inner clothing off-site since there is
a possibility small amounts of contaminants might have been
transferred in removing fully encapsulating suit.

Equipment: container (30-50 gallons)
plastic liners

Station 18: Field Wash
Shower if high]y toxic, skin-corrosive, or skin-absorbable materials

are known or suspected to be present, Wash hands and face if shower
is not available, .
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Equipment :

water

so0ap
small tables
basins or buckets
field showers

Put on clean clothes. A dressing trailer is needed in inclement

Station 19: Redress
weather,

Equipment: tables -
chairs
lockers
clothes

C. FULL DECONTAMINATION (SIT. 1) AND THREE MODIFICATIONS

STATION NUMBER

S
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Situation 1:

The individual entering the Contamination Reductiaon

Corridor 1s observed to be grossly contaminated or extremely toxic

substances are known or suspected to be present.

Situation 2:

and w111 return to Exclusion Zone.

A2-5

Same as Situation 1 except indivicual needs new air tank




Situation 3: Individual entering the CRC is expected to be minimally
contaminated., Extremely toxic or skin-corrosive materials are not
present No outer gloves or boot covers are worn. Inner gloves are
not contaminated,

Situation 4: Same as Sttuation 3 except individual needs new air tank
and will return to Exclusion Zone.

A2-6



' ANNEX 3

LEVEL C DECONTAMINATION

EQUIPMENT WORN

The full decontamination procedure outlined is for workers wearing
Level C protection (with taped joints between gloves, boots, and
suit) consisting of: ,

- One-piece, hooded, chemical-resistant splash suit.

- Canister equipped, full-face mask.

- Hard hat.

- Chemical-resistant, steel toe and shank boots..

- Boot covers.

- Inner and outer gloves.

PROCEDURE FOR FULL DECONTAMINATION

Station 1: Segregated Equipment Drop

Deposit equipment used on-site (tools, sampling devices and containers,
monitoring instruments, radios,; clipboards, etc.) on plastic drop
cloths or in different containers with plastic liners. Each will be
contaminated to a different degree. Segregation at the drop reduces
the probability of cross-contamination,
»
Equipment: various size containers
plastic liners
plastic drop cloths

Statioh 2: Boot Cover and Glove Wash

Scrub outer boot covers and gloves with decon solution or detergent/
water,

Equipment: container (20-30 gallons)
decon solution
or
detergent water
2-3 long-handle, soft-bristle scrub brushes
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- Station 3: Boot Cover and Glove Rinse

Rinse off decon solution from Station 2 using copious amounts of
water. Repeat as many times as necessary.

Equipment: container (30-50 gallons)
or
high-pressure spray unit

water
2-3 long-handle, soft bristle scrub brushes

Station 4: Tape Removal

Remove tape around boots and g]oves and deposit in container with
plastic liner. :

Equipment: container (20-30 gallons)’
plastic liners

Station 5: Boot Cover Remova
Remove boot covers and deposit in-container with plastic liner.
Equipment: container (30-50 gallons)
plastic liners
bench or stool
Station 6: Quter Glove Removal

Remove outer gloves and deposit in container with plastic liner.

Equipment: container (20-30 gallons)
_plastic liners

[
Station 7: Suit/Safety Boot Wash

Thoroughly wash splash suit and safety boots. Scrub with long-
handle, soft-bristle scrub brush and copious amounts of decon
solution or detergent/water. Repeat as many times as necessary.

Equipment: container {30-50 gallons)
decon solution
or
detergent /water
2-3 long-handle, soft-bristle scrub brushes

Station 8: Suit/Safety Boot Rinse
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! Rinse off decon solution or detergent/water using copious amounts

of water. Repeat as many times as necessary.

Equipment: container (30-50 gallons)
or
high-pressure spray unit
water
2-3 long-handle, soft-bristle scrub brushes

Station 9: Canister or Mask Change

If worker leaves Exclusion Zone to change canister (or mask), this

is the last step in the decontamination procedure. Worker's canister
is exchanged, new outer gloves and boots covers donned, and joints
taped. Worker returns to duty.

Equipment: canister (or mask)
' tape
boat covers
gloves

Station 10: Safety Boot Removal

Remove safety boots and deposit in container with plastic liner.

Equipment: container (30-50 gallons)
plastic liners N
bench or stool
boot jack

Station 11: Splash Suit Removal

With assistance of helper, remove splash suit. Deposit in container
with plastic liner. ’
Equipment: container (30-50 gallons)
bench or stool
liner

Station 12: Inner Glove Wash

Wash inner gloves with decon solution or detergent/water that will
not harm skin., Repeat as many times as necessary.

Equipment: decon solution
or
detergent /watar
basin or bucket
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Station 13: Inner Glove Rinse
Rinse inner gloves with water. Repeat as many times as necessary.
Equipment: water
basin or bucket
small table

Statiton 14: Facepiece Removal

Remove facepiece. Avoid touching face with gloves. Deposit
facepiece in container with plastic liner,

Equipment: container (30-50 gallons)
plastic liners

Station 15: Inner Glove Removal

_Remove inner gloves and deposit in container with plastic liner.

Equipment: container (20-30 gallons)
plastic liners

Station 16: Inner Clothing Removal

Remove clothing soaked with perspiration. Place in container with
plastic liner. Do not wear inner clothing off-site since there is
a possibility small amounts of contaminants m1ght have been
transferred in removing splash suite.

Equipment: container (30-50 gallons)
plastic liners

Station 17: Field Wash

Shower if highly toxic, skin-corrosive or skin-absorbable materials
are known or suspected to be present. Wash hands and face if shower
is not available..

Equipment: water
soap
tables
wash basins/buckets
field showers
Station 18: Redress

Put on clean clothes. A dressing trailer is needed in inclement weather.
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Equipment: tables
chairs
lockers
clothes

C. FULL DECONTAMINATION (SIT. 1) AND THREE MODIFICATIONS

f( _STATION NUMBER
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Situation 1: The individual entering the Contamination Reduction Corridor

is observed to be grossly contaminated or extremely skin corrosive substances

are known aor suspected to be present.

Situation 2: Same as Situation 1 except individual needs new canister or
mask and will return to Exclusion Zone.

‘Situation 3: Individual entering the CRC is expected to be minimally

contaminated. Extremely skin-corrosive materials are not present. No
outer gloves or boot covers are worn. Inner gloves are not contaminated.

Situation 4: Same as Situation 3 except individual needs new canister or

mask and wiil return to Exclusion Zone.
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PERSONAL PROTECTIVE EQUIPMENT

=

R\

4

Table 4. Sample Protective Ensembles?

LEVEL OF PROTECTION SHOULD BE USED LIMITING
PROTECTION EQUIPMENT PROVIDED WHEN: CRITERIA
A RECOMMENDED: The highest * The chemical sub- Fully-encaps:

* Pressure-demand, full-

facepiece SCBA or

pressure-demand

supplied-air respirator

with escape SCBA.

Fully-encapsulating,

chemical-resistant

suit.

¢ Inner chemical-
resistant gloves.

¢ Chemical-resistant
safety boots/shoes.

¢ Two-way radio
communications.

OPTIONAL:

¢ Cooling unit.

¢ Coveralls.

¢ Long cotton
underwear.

* Hard hat.

* Disposable gloves
and boot covers.

available level
of respiratory,
skin, and eye
protection.

stance has been

identified and re-

quires the highest
level of protection
for skin, eyes, and
the respiratory
system based on
either:

— measured (or
potential for)
high concen-
tration of at-
mospheric
vapors, gases,

or particulates of

— site operations
and work func-
tions involving
a high potential
for sptash, im-
mersion, or
exposure to
unexpected
vapors, gases,
or particulates
harmful to skin
or capable of
being absorbed
through the
intact skin.

* Substances with
a high degree of
hazard to the skin
are known or sus-
pected to be pres-
ent, and skin con-
tact is possible.

¢ Operations must
be conducted in
confined, poorly
ventilated areas
until the absence
of conditions re-
quiring Level A
protection is
determined.

ating suit
material mus
be compatibl
with the
substances
involved.




PERSONAL PROTECTIVE EQUIPMENT

Table 4 (Cont.)

¢ Pressure-demand, full-
facepiece SCBA or
pressure-demand
supplied-air respirator
with escape SCBA,

* Chemical-resistant
clothing (overalls and
long-sleeved jacket;

. hooded, one- or two-

- piece chemical

splash suit; dispos-
able chemical-resist-

S ant one-piece suit).

EREICIT * |nner and outer

R ' chemical-resistant

gloves.

* Chemical-resistant
safety boots/shoes.

® Hard hat.

¢ Two-way radio
communications.

OPTIONAL:

* Coveralls.

s Disposable boot
covers.

¢ Face shield.

. . _ * Long cotton
S underwear.

level of respir-
atory protec-
tion but less
skin protec-
tion than
Level A,

It is the mini-
mum level
recommended
for initial site
entries until
the hazards
have been
further
identified.

maospheric con-
centration of sub-
stances have
been identified
and require a high

level of respiratory

protection, but

less skin protec-

tion. This involves
atmospheres:

— with IDLH con-
centrations of
specific sub-
stances that
do not repre-
sent a severe
skin hazard;

or

— that do not
meet the cri-
teria for use of
air-purifying
respirators.

* Atmosphere con-

tains less than
19.5 percent
oxygen.

¢ Presence of in-

completely identi-
fied vapors or
gases is indicated
by direct-reading
organic vapor de-
tection instru-
ment, but vapors
and gases are not
suspected of con-
taining high levels
of chemicals
harmful to skin or
capable of being
absorbed through
the intact skin.

LEVEL OF PROTECTION SHOULD BE USED LIMITING
PROTECTION EQUIPMENT PROVIDED WHEN: CRITERIA
B " RECOMMENDED: The same ® The type and at- * Use only when

the vapor or
gases present
are not sus-
pected of con-
taining high
concentrations
of chemicals
that are harmful
to skin or cap-
able of being
absorbed
through the
intact skin.

* Use only when
it is highly un-
likely that the
work being
done will gener-
ate high con-
centrations of
vapors, gases,
or particulate or
splashes of ma-
terial that will

- affect exposed
skin.

*Based on EPA protective ensembles.



PERSONAL PROTECTIVE EQUIPMENT

Table 4 (Cont.)

LEVEL OF PROTECTION SHOULD BE USED LIMITINC
PROTECTION EQUIPMENT PROVIDED WHEN: CRITERI/
C RECOMMENDED: The same * The atmospheric e Atmospher
* Full-facepiece, level of skin contaminants, concentrati
air-purifying, protection as liquid splashes, or of chemica!
canister-equipped Level B, but a other direct con- must not
respirator. lower level of tact will not ad- exceed 1DL!
s Chemical-resistant respiratory versely affect any fevels.
clothing (overalls and  protection. exposed skin. * The atmosg
long-sleeved jacket; * The types of air must contai
hooded, one- or two- contaminants least 19.5p
piece chemical have been identi- cent oxyger
splash suit; dispos- fied, concentra-
able chemical-resist- tions measured,
ant one-piece suit), and a canister is
« {nner and outer available that can
chemical-resistant remove the
g|0ve5_ contaminant.
e Chemical-resistant * Ali criteria for the
safety boots/shoes. use of air-
¢ Hard hat purifying
o respirators are
. Two-way. rad.:o met.
communications.
OPTIONAL:
* Coveralls.
s Disposable boot
covers.
¢ Face shield.
® Escape mask.
* long cotton
underwear.
D RECOMMENDED: No res- e The atmosphere ¢ This level
¢ Coveralls. piratory pro- contains no should not be
* Safety boots/shoes. tection. known hazard. worn in the
e Safety glasses or Minimal skin * Work functions Exclusion Zor
protection. preclude splashes, ¢ The atmospht

chemical splash
goggles.
¢ Hard hat.

OPTIONAL:
* Gloves.

* Escape mask.
* Face shield.

immersion, or the
potential for unex-
pected inhalation
of or contact with
hazardous levels
of any chemicals.

must contain
least 19.5
percent oxyge

2R
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PERSONAL PROTECTIVE EQUIPMENT

Table 5. Signs and Symptoms of Heat
Stress

* Heat rash may result from continuous
exposure to heat or humid air.

e Heat cramps are caused by heavy sweating
with inadequate electrolyte replacement.
Signs and symptoms include:

— muscle spasms
— pain in the hands, feet, and abdomen

* Heat exhaustion occurs from increased stress
on various body organs including inadequate
blood circulation due to cardiovascular insuffi-
ciency or dehydration. Signs and symptoms
include:

— pale, cool, moist skin
- heavy sweating

— dizziness

— nausea

— fainting

* Heat stroke is the most serious form of heat
stress. Temperature regulation fails and the
body temperature rises to critical levels. Imme-
diate action must be taken to cool the body
before serious injury and death occur. Compe-
tent medical help must be obtained. Signs and
symptoms are:

— red, hot, usually dry skin

— lack of or reduced perspiration
— nausea

~— dizziness and confusion

- strong, rapid pulse

— coma

dehydration, obesity, alcohol and drug use,
infection, sunburn, chronic disease, and
diarrhea. Because heat stress is one of the
most common, and potentially serious, ill-
nesses at hazardous waste sites, regular
monitoring and preventive precautions are
vital. Some of these precautions include
adjusting work schedules, providing shelter
or shaded areas, and maintaining workers’
body fluids by urging them to drink liquids.
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3.0 PROJECT DESCRIPTION

The purpose of the Remedial Investigalion/Feasibility Study is to
perform the necessary field work and laboratory analyses to define ihe extent
of contamination and potential public healih risks so that remedial action
alternatives can be evaluated and the most appropriate alternative selected.

New Hampshire Department of Environmental Services (NHDES) support
activities provided in this Quality Assurance Project Plan (QAPP) include the
analyzing of split samples and confirmatory samples for each sampling episode
conducted by the Potentially Responsible Parties' (PRPs) contractor. The

purpose of this effort is to ensure the validity of the results reported.



Section No.:

Revision No.: — 0
Date: Feb. 1988
Page 2 _of 2

SITE INVESTIGATIONS TABLE OF ORGANIZATION

USEPA
Reg I QAOD
Carol Wood

EPA Project Officer
Diana Lettro QA

NHDES
Alden

Howard

, Waste

Liohn

Mgmt. Div.
A. Minichiello

Proje
0
Carl

ct Officer |

Baxter

Lab Director
QAOQ
Charles Dyer

| Proje
Richa

ct Coordinator
rd Pease

| Site Inspection Team !

| Michael Robinette
! Boyd Smith




Section No.: 5.0

Revision No: __ 1
Date: December 1984
Page 1 of 1

QA Objectives for Measurement Data in Terms of
Precision, Accuracy, Completness,
Representativeness, and Comparability

The New Hampshire QA/QC Project Plan - Section 10.0 addresses
precision, accuracy and completeness for each major parameter. This section
is a summary index listing the parameters of interest, the analytical method
of choice, sample matrix and the NHDES's projections for accuracy and
precision. Eventually the accuracy and precision given for each parameter
will be based on historical data representative of the media (solid waste,
water, industrial waste, etc.), and the conditions being measured. The NHDES
does not have sufficient historical data at this time, but this data will be
generated for each site, before a project has reached completion. It is
solely the project manager's responsibility to assure the adequate and valid
quality assurance data is generated before project completion.

It has been the policy of the NHDES Laboratory to calculate data and
report it in units, which are recommended by EPA. Since the NHWSPCC
Laboratory uses only EPA methods, it is understood by employing these methods
the data calculations and units in which the data are expressed will allow for
comparability of data bases among organizations.
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6.0 Sampling Procedures

At the request of the NHDES representative, the PRPs contractor shall
provide such parallel samples to the NHDES representative in containers using
identical or parallel sampling procedures as used in collecting the PRP sample.
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7.0 SAMPLE CUSTODY AND DOCUMENTATION

Document Control

All information pertinent to a field survey and/or sampling will be
recorded by Commission personnel in various forms: field logbook, sample
tags, photdéraphs. maps, etc. Proper documentation and document control
are crucial to any future enforcement action since evidence gathered by
field and laboratory personnel may become the focal point of any hearing
or prosecution.

The purpose of ddcument control is to assure that all documents for a
_specific project are accountable when the project is comp]eied. Account-
able documents include items such as loghbooks, ffe]d data records, inter-
nal and external communications, chain of custody records, laboratory
bench logs and analytical records and photographs. Each document should
be secured in the appropriate project file.

The specific project manager, officer or on-scene coordinator will be
responsible to insure that all records are properly filed. It should be
his/her responsibility to insure that a project file removed for inspec-
tion, review, copying, etc. is immediately returned to its proper place.
A log out-log in system will be used to track any files which leave the
immediate vicinity of the file storage area. Under no circumstance
should the original file be loaned to non-Commission persénne].

Information discovered or observed during field surveys and/or sam-
pling must be recorded. Field personnel should maintain a logbook or
insure that all information is transferred by initialed memorandum to the
project officer and the project file. Examples of information to be re-

corded are:
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- Date and time of event

- Purpose of sampling, surveillance

- Names and addresses of personnel present

- Discharger, generator or disposer of waste and address

- Type of process producing waste

- Type of waste or sample (eg., air, sludge, soil, water, other lig-
uid, gas or solid)

- Description of sample

- Number and volume of sample taken

- Description of sampling point

- Time and date of sample collection.

- Collector's name

- References such as maps, photographs

- Field observations (eq., wind, temperature, weather, terrain con-
ditions)

- Any field measurements made such as pH, dissolved oxygen, tempera-

ture, conductivity, specific ions, photoionization analysis

Since sampling situations can vary widely, notes should be as de-
scriptive as possible. Recorded information should be sufficient so that
someone can reconstruct the sampling situation without reliance on memory.

Photographs are the most accurate demonstration of the field person-
nel's observations. They can be significant and informative to the field
team for review during future inspections, meetings and hearings. Docu-
mentation of a photograph is critical to its validity as a representation
of an existing situation. Therefore, for each photograph taken, several

items should be noted on the photograph or in the field notebook:
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~'Date

Time

Photographer

Name of site

General direction faced and description of subject

Same measure of scale

|

Photograph number

The Commission maintains several 35mm and instant type cameras for
on-site documentation. Only lenses that afford a perspective similar to

that of the naked eye will be used for enforcement purposes.

Samples

Each sample will be labeled and properly sealed immediately after
collection., Sample container tags or labels using waterproof ink should
be filled out prior to sample collection.

Sample labels must be firmly affixed to sample containers. Gummed or
contact type labels will be used and are to be applied before sample col-

lection. The label should include:

name of collector and initials

date and time of collection

place of collection

sample number

field information

A typical sample label is shown in Fiqure 5.1.
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Chain "of Custody

As in any other activity that may be used to support litigation, the
Commission must be able to provide the chain of possession ;nd custody of
any samples which are offered for evidence or which form the basis of”
analytical test results introduced into evidence in any pollution or pub-
lic health case. It is imperative that proper procedures are followed
whenever evidence samples are collected, transferred, stored, analyzed,
or destroyed. The primary objective of these procedures is to create an
accurate written record which can be used to trace the possession and

handling of the sample from the moment of its collection through analysis

and its introduction as evidence.
A sample is in someone's custody if:

- it is in actual physical possession, or
- it remains in view after being in physical possession, or
- it is secured (locked) after being in physical possession, or

- it is restricted to authorized personnel after being secured.

It is important that a minimum number of persons be involved in sam-
ple collection and handling. Procedures recorded in this project plan
for sample collection preservation and handling will be used. Field re-
cords should be completed at the time the sample is collected and should
be signed or initialled by the collector and time and date recorded. The
standard New Hampshire Water Supply and Pollution Control Commission
laboratory analysis sheets should be used. The sheet contains space for

recording:
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- sample number

- time and date

- saurce of sample

- sample type (water, soil, sludge)

~ preservative used

- analysis required

- name of collector

- pertinent field measurements (ph, 0.0., etc.)

- serial number (for lab tracking)

The samples are to remain in the possession of Commission field per-
sonnel until transfer to the laboratory. 1If samples are to be left un-
attended, they must be placed in a suitable cooler and the 1id sealed
with gummed tape which would indicate tampering if removed.

When samples arrive at the laboratory, the field crew must log each
sample into the computer. Input information is similar to that provided
on the laboratory analysis sheet. After log in, custody of the samples
are transferred to laboratory personnel using the reverse side of the
laboratory analysis sheet. A separate laboratory analysis sheet is used
for organic determination. See figures 5-2 and 5-3 for example chain of
custody forms.

Once samples are logged in and transferred to laboratory personnel,
they are only handled by authori}ed analysts. If samples are not imme-
diately analyzed, they are placed in an appropriate environment such a a
walk in refrigerator. A lockable chest within the refrigerator is avail-

able for use for additional security. The laboratory is locked during
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non-working hours. Laboratory log sheets, shown in another section of this
project plan, identify each analyst working on the sample.

The foregoing chain of custody procedure is consistent with published EPA
guidelines and has been successfully defended in several enforcement actions.
The director of laboratory is charged with periodic review of these procedures

and to upgrade them to remain within published guidelines.
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Collector

NEW HAMPSHIRE WATER SUPPLY AND POLLUTION

CONTROL COMMISSION SAMPLE

Collector's Samp]e"No.

Place of Collection

Date Sample

Time Sampled

Field Information

Figure 5-1. Sample Label



State of New Hampshire

6 Hazen Dnive, Concard, NH 03301
603-271-4474

ALDEN H. HOWARD
COMMISSIONER

DEPARTMENT OF ENVIRONMENTAL SERVICES
WASTE MANAGEMENT DIVISION

SOLID WASTE COt
VACANT

ROBERT WHEELER. Vice.
MARILYN ANDREV
WILLIAM ARNOLI
PALL BISHOP. Pn {

ROBERT BLRROW
Section No.: 7 RICHARD GROSS\
Revision No.: O JOHN [SHAM

WILLIAM JENNES!
JOHN LAVALLEE
PHILIP MACALLISTI
FREDERICK MCGAR
JOHN 05GOOD

Date: November 1987

John A. Minichiello CHAIN OF CUSTODY Page 8 of 9
Assistant Director —
Site/Location/Code:
Date Samples Collected: Date Sample Received:
Sample Number Description

a. | |
| |

b. | l
| |

c. | |
l |

d. | |
! l

e. | |
1 |

f. | |
| l

g. [ |
I I

h. I |

. { l

i. |

. | l

3. | l
l |

Persans(s) and Division Relinquishing Samples:

Person(s)/ Lab Receiving Samples:

Date Samples Analyzed:
Analyst(s):
Notebook and/or Reference Number:

Additional Comments:
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NEW HAMPSHIRE WATER SUPPLY AND POLLUTION CONTROL COMMISSION foeaonon
- LABORATQRY ANALYSIS page' 5
Ftation # Source: . Lab #
SAMPLED COLLECTED | RECEIVED-1N LAE
3y - LOCATION: By:
Date: Date:
Time: Time:
{
A1l results in mg/1 unless otherwise noted
DEPTH (Sample):M 4 ALKALINITY, CaCO3:
4 FLOW: L-M-H (cfs) 4 CHLORIOE, C1:
o SALINITY: o/o0 3 COLOR (Apparent): Units
g2 SECCHI DISC: cm Z | FI.LUORIDE, F:
2 TEMPERATURE (Air): °¢€ i [HARONESS, CaC0;
& TEMPERATURE (Sample): °C .~ [pH: Units
8 WEATHER: Std Abbr = | SPEC. CONDUCT: yMHOs
2 REMARKS : = ISILICA, DIS, Si02:
& S [SULFATE, SOu4
@ S | SULFIDE, S:
3 ' |SULFITE, S03:
ik I = | I TURBIDITY: NTU
3 | CHLOROPHYL "A": mq/M> Loe T
SZ 1 JCOLIFORM, TOT: MPN/100m) 1 | IFIXED (105°)
=L | COLIFORM, TOT: cts/100m] I @ TOTAL:
S=! [(COLIFORM, FECAL: cts/100ml oar FILTERABLE (0is)
°3 | FECAL STREP: cts/100ml I =21 NON-FILTERABLE (Susp):
= ! | Z ! U SETTLEABLE: mi/L/Hr
| |__[BOD | = [ VOLATILE (550°C)
f 51 €00 =S TOTAL:
"= Z [ | OXYGEN, DIS L5 FILTERABLE (Dis):
52 700 R~ NON-FILTERABLE (Susp):
l ! I
3} [ NITROGEN, TKN, N: __lom | 1 CYANIDE, CN;
4 | NITROGEN, NHa, N: 1 Z & | ! MBAS (Surfactants):
=9 | NITROGEN, NO->+NQs, N: e ' OIL & GREASE (Freon Ext):
&€ 2 [ [ PHOSPHATE, OIS, ORTHO, P: 15 = | PHENOLICS, Phenol:
ZZ . | PHOSPHORUS, TOTAL, P: e
[ P | PLANKTON
| ALUMINUM, AT: £ S| TORGANICS (Qualitative)
[ ARSENIC, As: Z 3 ' PESTICIDES
| BARIUM, Ba: L2 | RADIOLOGICAL
| CADMIUM, Cd: |2 5 ' OTHERS (Specify):
[ CALCIUM, Ca: =
| CHROMIUM, Cr: {323
«]__| COPPER, Cu: 15 2
=1 | IRON, Fe: | NOTES.
20 1 LEAD, Pb: (
% MAGNESIUM, Mg: B
MANGANESE, Mn: |
1 [ MERCURY, Hq:
S I NICKEL, Ni:
= | POTASSIUM, X: | RESULTS REVIEWED IN LAB
[ SELENIUM, Se: ! By: Date:
| SILVER, Ag: COMMENTS :
— | SODIUM, Na:
. TIN, Sn:
[ ZINC, Zn: COPY TO: Date:
|

| ahnamataris Analueia g o~

Eimunra K_.727a\
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Calibration Procedures and Frequency

The purpose of this section is to document by reference to appropriate
standard operating procedures, methods which are employed to assure that field
and laboratory equipment are functioning properly. The application of the
calibration procedures noted below are routinely recorded in the equipment

logs.

Consult the individual laboratory analytical procedures for information
concerning:
(1) Frequency of recalibration
(2) The source of calibration Standards and Quality Control Standards.
(3) The proper dilutions of these standards to use for calibration and
quality control purposes.
(4) The instrument system used for the analysis.

(5) The references for the procedure employed.

Procedures for laboratory analytical equipment are Jocated in Section 10

of the Quality Assurance Plan.

FIELD EQUIPMENT
pH Meter
1) Purpose
To provide operating procedures for Orion Research analog pH meter

model 399A
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Equipment and Materials

Pre-cleaned jars

Three pH laboratory buffer solutions with pH's of 4.0, 7.0, and
10.0

Distilled or de-ionized water

Squeeze bottle

Clean paper towels

VWR Scientific, Inc. digital pH/mv meter (with battery fully
charged)

Meter operation and maintenance instruction manual

Procedures

A)

Two-buffer standardization

This procedure is recommended for precise measurements or for

checking electrode operation.

1. Place electrode in a beaker of distilled water and stir
vigorously. Remove and shake off drops of water.

2. Place electrode in a buffer near pH 7 and stir vigorously.
Stop stirring and wait for a stable reading (less than 30
seconds should be required).

3. Set the meter to the pH of the buffer with the calibration
control.

4. Place electrode in a beaker of distilled water and stir

vigorously. Remove and shake off drops of water.
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5. Place electrode in a buffer which is at least 3 pH units from
the first buffer and which is near sample pH (e.g., pH 4 for
acidic sampies or pH 10 for basic samples) and stir
vigorously. Stop stirring and wait for a stable reading.

6. Set the meter reading to the pH of the buffer with the
temperature compensator knob. Turn the plastic slope
indicator until the arrow on the temperature knob points to
the buffer temperature. The percent slope, when on the bottom
half of the indicator, should be greater than 90%. If not,
see Cleaning Procedure.

7. Remove electrode and place in a beaker of distilled water.
Stir vigorously. Remove and shake off drops of water, place
in sample, and stir vigorously.

8. Stop stirring and wait for a stable reading. Read sample pH.

Documentation
A1l field readings should be recorded in the field log immediately

following the field measurements.

References
Instruction Manual, Orion Research Inc., 380 Putnam Avenue, Cambridge,

Massachusetts (2139
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Conductivity Meter

1) Purpose
To provide procedures for the Yellow Springs Instrument Co., Inc.
Model 33 conductivity meter in order to measure the specific

conductance of a water sample in the field.

2) Equipment and Materials
- Pre-cleaned jars
- Standard solution of 12.880 uS/cm at 25°C
- Distilled or de-jonized water
- Squeeze bottle
- Clean paper towels
- VSI Model 33 Conductivity Meter (with battery fully charged)

- Meter operation and maintenance instruction manual

3) Procedures
A. Check the instrument according to specified procedures in the
manufacturer's instruction manual.
B. Calibrate the conductivity meter, following calibration procedures
outlined in the instruction manual and using standard solution.
C. Avoid calibrating on one meter range and making measurements on
another.

D. Maintain calibration solution and sample at the same temperature,
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E. Quickly stir sample prior to placement of cell in sample.
F. Place rinsed cell in sample solution and record digitized
conductance reading. Measure specific conductance immediately

after sampling.

Documentation

Record all readings in the field log immediately following the field

measurements.

References

Yellow Springs Instrument Co., Inc. Model 33 Conductivity Meter

Instruction Manual, Yellow Springs, Ghio

Photoionization Detector (HNU Meter)

—

)

2)

3)

Purpose
To provide operating procedures for the HNU Systems Model Pl 101

photoionization detector for field surveying of organic vapors.

Equipment and Materials

HNU Systems Model PI 101 Photoionization Detector

Procedures

A. Preparation for use.
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Assemble the photoinization probe by screwing the handle to the probe

body and inserting the probe extension into the probe body.

2) Connect the probe to the meter by matching the alignment keys on the
12 pin connector, pressing down, and twisting the connector lock
until a distinct snap is felt.

3) Turn the function switch to the battery check position. The needle
should swing into or above the green arc on the scaleplate. If it
does not, the unit must be recharged before use.

4) Turn the function switch to the standby position and rotate the zero
potentiometer until the meter reads zero. At this setting, the probe
fan should turn on, and the UV light source should be on. A distinct
hum indicates operation of the fan, while a purple glow in the probe
tube indicates UV light source is operational.

5) Turn the function switch to the 0-20 ppm scale setting. The meter
needle should read between 0.5-0.7 ppm.

Operation

1)

The probe shouid be held in close proximity to the area being

monitored to provide the most accurate reading. The lowest possible
scale range should also be selected. 1In environments where levels of
volatile organics are unknown, initially use the 0-2000 ppm scale and

then change to lower scales if appropriate.
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2) Do not allow the probe intake to directly contact soil or liquid
materials. This will disrupt the air flow to the UV light source and

may contaminate the probe.

Special Notes
A. For general monitoring in environments where gas mixtures are
present, the span adjustment should be set at 9.8.

B. This dinstrument will not detect methane or other natural gases.

Calibration

Instruments are laboratory calibrated during routine maintenance. During
projects requiring repeated use of the meter for more than one day,
calibration will be checked in the field daily using a factory-supplied

benzene gas.

The calibration gas is supplied by HNU Systems, Inc. Cat. No. 101-350

67ppm at 9.8 span with 10.2 eV source. At these settings, a direct



6)

7)
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connection is made from the gas canister to the probe intake and the

zero knob is adjusted until the correct gas concentration is read.

Documentation

Readings will be recorded in the field log immediately following the

field measurements.

Applicable Standards and References

Instruction Manual for Model PI 101 Photoionization Analyzer, HNU

Systems, Inc.
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INTRODUCTION

This section of the New Hampshire QA/QC Project Plan is devoted to an
index summary of the analytical procedures, employed by the New Hampshire
Department of Environmental Services. This index references the specific
analytical procedure used to determine an analyte of interest, in a particular
sample matrix. Further information as to the technique employed and the
working range of the instrument-when calibrated in accordance with the method
cited-are provided. The laboratory's projected minimal detection limits,
Percent bias and Precision are also given in the index.

The projected MDL, % Bias and ¥ Precision, which are cited in the
index, were either abstracted from the given reference or developed by the
NHDES Laboratory as noted. The NHDES Laboratory generated the data, used to
determine the projected MDL, % Bias and % Precision, by spiking the standards
of interest into DI water (or organic-free water when appropriate) and
analyzing ten times. The method used to calculate the MDL, ¥ Bias and %
Precision is outlined in Section No. 16.0 of the NH QA/QC PP. It should be
further noted that the projected figures apply to all the sample matrices,
unless otherwise noted - (ie waste, surface, ground, and saline waters and
solid waste, sludges and slurries). It is recognized that the MDLS, accuracy
and precision data may be radically different for each sample matrix. It is
anticipated that as a project site develops, the real MDLS, precision and
accuracy data will be supplied for each sample matrix pertinent to that
specific site. In order to accomplish this the Project Manager must interface
with the Laboratory Director and Unit Supervisors to determine the necessary
number of field replicates and spike samples required to estimate valid
accuracy and precision data. It is the Project Manager's responsibility to
assure that adequate and valid precision data are being developed for each
site under his jurisdiction. Eventually this index will be modified to
reflect the parameters of interest for each site, and the MDL, precision and
accuracy for each sample matrix at a specific site.
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com- s pROJECTED |
) ANALYTICAL SAMPLE TECHNIQUE PLETE- {mg/7 “. T PERCENT PERTINT
MEASUREMENTS / PARAMETERS METHOD CHARACTERIZATION EMPLOYED NESS M.D.L.'S RIAS PRECISION
P et TITEA RS D LA LA S LA EA S L L L L 44 pusszzrissEasssuxz|sssssssneasvavess [vnsesns | ssansmsnusses|tyxgsarssasrisssavasaaRT TR RNINZIANGED
YOLATILE DRGANIC (ug/?)
COMPOUNDS T TPurqeables)
1. Methylene chloride GC Screen (FID) 100% QUALITATIVE o¢r< .
GC/MS Confirm 100% . 2.8 +7.1 - 8.2
TZ. YrTchYorof fuoromothane "6t Screen (FIDY | TOOY TRCTYATTV | ORTY N
GC/MS Confirm 100% 9.6 -14.8 .6
3. 1, 1-Dichlorethane 6C Screen (FID} | 100% OUALTTATIVE [ONLY
GC/MS Confirm 100% 4.5 -8.9 t 6.2
4. Trans-1,2 Dichloroethane| NIQA/QCPP Solid Waste, GC Screen (F1D) | 100 QUALTTATIVE |ONLY
Section No,. 10.46 | Sludges and GC/MS Confirm 100% 5.4 i8.2 4.1
Nov. 1984 Sturries i ' ) _
T Thloroform | GC Screen (FID) | TOOY TUALTIATIVE [ORLY
OR GC/MS Confirm 1007, 6.0 9.3 5.7
6. 1, M,c,n:_oﬂcmarmso NHQA/OCPP Ground, Surface GC Screen {FID) 100y QUALITATIVE jONLY
Section No, 10.45 | and Potahle Water| GC/MS Confirm 100% 4.5 -} B.7 3.3
. ] S R
7. 1,1,1 Trichloroethane GC Screen (FID) 100% QUALITATIVE JONLY
GC/MS Confirm 1003 3.4 1.n 4.6
8. Carbon Yetrachloride GC Screen [FID) [ Ton% QUALTYATTVE {ONLY
GC/MS Confirm | 1001 1) <1 6.6
- 9. Bromodichloromethane GC Screen (FID) | 1ONY QUALITATIVE FONLY
GC/MS Confirm 1002 6.7 1.6 5.6
U ——— SRS N -
10, 1, 2 bichloropropane 6C Screen (FID) | 100% OQUALTTATIVE ONLY
GC/MS Confirm 100% 5.7 B.6 1.7

#% Projected = AVY M.D.1,s: % Bias and ¥ Precision developed for NIl QA/QC PP analytical methods were

generated by spiking the standard(s) of interest into DI water and subsequently analyzed

ten times. (Refer to Section No. 16.0, for information concerning the actual calculation
Wastewater = Industrial and Municipal Wastewater, unless otherwise noted.
N/D = Not Determined )
N/A = Not Applicable :
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o COM- - e PROJECTED
0, ANALYTICAL SAMPLE TECHNTOUE PLETE- Tmg/TT T T PERCENT T T PERCENT
- . MEASUREMENTS / PARAMETERS ME THOD CHARACTERIZATION EMPLOYED NESS M.D.L.'S RIAS PRECISION
. 2 t f T ES - T YIstrEios=oSsseITITIERYERRS Z AT EEN SRS NNNENE ([ WrE YT T I TIRIRTRTT EENEEITESASARTINRT =TT INSs [ ANTFNINSNERE2Y [ 23T IIZAISISSR ZEIIIETTIZITIB (XN CANRACERR
o £° VOLATILE ORGANJC (ya/1)
v oy “TOMPOURDS: {Purgeables) .
e o0 we s 11. Trans-1, 3 Dichloro- GC Screen (FID} | 100% QUALTTATIVE [ONLY
R VI ¢ ] propene . GC/MS Confirm 100% 19.7 7.6 6.5
Qo O
==p85 T2 YrichToroethene T Screen (FIDY | TONY TNANCTYRY [VE [TRLY.
cc . GC/MS Confirm 1001 3.7 9.3 4.7
[S®) 13. Henzene ~ “GC Screen (FIDY | 100% TOUALTTATIVE |ONLY -
PER . o . i _GC/MS Confirm 1001, 3.8 4.9 3.4 )
O T4, BibromochToromethane NHOA/QCPP Ground, Surface &| GC Screen (FI0T | 1007 TUALTYATTVE | DNLY
U > 1. _ e Section No. 10.45 | Potable Water _GC/MS Confirm § 100% 5.2 5.8 A.6
Snmnu TTI5.T,1,7 Trichioroethane Nov, 1984 GC Screen (FIOY 1700 | TOVRTTYATVE | OHLY
GC/MS Contirm 100% a7 26,6 6.1
T8 ¢Ts-1,3 DichToropropene TGC Screen (FIDY ] IN0T TOVATTYRTTVE | ONLY
. o L GC/MS Confirm 1001 N/D 4.8 5.8
7. Bromoform i TGC Scresn (FIDY | A00E | TOVALTTATIVE [NLY -
. GC/MS Confirm 1001 4.4 1,6 6.1
T 18, TetracnYoroethane NHQA/QCPP Salid Waste, GC Screen (FIDY | YODY T TOVACTYRTIVE |ONLY -
. o Section No. 10.46 | Sludges and GC/MS Confirm 100% 3.1 12.6 1.9
13, YoVuene T Nov. 1984 Slurries 6C Screen [FI0Y | 100% TOURLTTATTIVE {ONLY o
o GC/MS Confirm | 1001 3.6 2.3 4.6
20, ChTorobenzene - “GC Screen (FIOY [ 100X TUALTTATTVE [ONLY
e o | GC/MS Confirm 100% 1.7 9.3 a7
21 Ttk T benzene T . GC Screen (FID) | 1007 GALTTATTVE [ONLY
_ GC/MS Confirm | 100% 3.2 2.3 5.0
72, m-UTchTorobenzene T GC Screen (FIDY | 10T OUALTYATIVE [ONLY
) . . GC/MS Confirm 1001 8.5 0.1 7.3
7YY, I-0icMorobenzene T Screen (FIDY 11007 OVAUTTATTVE |ONLY
_ - I GC/MS Confirm 100% 6.6 R.1 R.6
T8 T T Bichlorobenzene } € Screen [(E(DY | YG0Y DUALTYATTVE [TNLY
o GC/MS Confirm 100% N/D 7.9 . f.R

“#% Projecte ALY M.D.1L,s: % Bias and % Precision developed for NIt QA/QC PP analytical methods were
. generated by spiking the standard(s) of interest into DI water and subsequently analyzed

ten times. ({Refer to Section No. 16.0, for information concerning the actual calculations.

Wastewater = Industrial and Municipal Wastewater, unless otherwise noted.
N/D = Not Determined
N/A = Not Applicable

o/ -/
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A AMALYTICAL SAMPLE TECHNTOVE PLFTE- On;ﬂwﬂﬂ;é--qatwwaﬂ.‘. K
— O D U NEASIRENENTS / PARANETERS HETHON CHARACTERTZATION ENPLOYED MFSS n.nt, 'S RIAS eRErIsINN . w
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o @ 3
! 3™ VOLATILE ORGANIC {9/ b
CONPUUNIS: (Purgeables) Sy
(Cont inued) . A
R E rw 25. p-xylene HHOA/QCPP Ground, Surface GC Screen (FID) | 1nny OUALTTATIVE OmLY W
OO0+ oD Section No. 10.45 | and Potahle Mater| GC/NS Confirm 100y, Q.4 -11.6A $5.6 '
ZZ o 26, m-xylene Nov, 1984 ¢ Scresn (FINY T Toilix MIRLTTATIVE |ORLY -
aa or GC/MS Confirm 1004, 3.8 1-1.7 $5.1
m m Z7. o-xylene NIOA/OEPP Solid \aste, [T (1) A T iRkt TTRTTVE [T Y
s Section No. 1n.46 | Sludges and _GC/IMS Canfirn 00y a2 -11.5 a7 .
2 on 28, Z-chlocoethyl fiov. 1984 Slurries ¢ Screen {FIHY | 1003 | AL TTATIVE |TRLY
% - viny! ether GC/MS Confirm 100y 12.6 -18.7 6.}
) a —- -- — :
o 24, Acrylonitrile Reference 1 Ground Surface [EWAN 100% ! .
flethod 624 and Potahle Water . 1.9 -30 12
_19m2 _ . ! . . i
licterence 4 Solid Vaste GC/MS et 11.9 -30 +
Nethod 8.03 Sturries & -12
190 Sludges ol .
TR Acroiern “Reterence 1 Tround Surtace T ) REMS [0k
Hethad 624 and Patahle Water 13.4 -30 s
1987 o | -15
“Weterence 4 Solvd Maste [ GL/MS T 1o0%
Hethod B.03 Slurries & _
. 980 STndges i P-4 oo s
%% Projected = AV} M.D.L,s; % Bias and % Precision developed for NH QA/QC PP analytical wethods were
generated by spiking the standard(s) of interest into DI water and subsequently analyzed
ten times. (Refer to Section No. 16.0, for information concerning the actual calculations.
Wastewater = Industrial and Municipal Wastewater, unless otherwise noted.
N/D = Not Determined :
N/A = Not Applicable
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MEASUREMENTS / PARAMETENS

YOLATILE ORGANIC COMPOUNDS
[Continued)
32, Trinalomethane
{a) Cnioroform
(b) Dicnloronrorionet hane
(c) viororochloromet hane
(d) Brormoform

E.RADIOLUGY
L. Wrantum in
Urinking Water

2. Wadium - 226 in
Urinking Water
3. Gross Alpha
&
Gross Beta

Radinactivity
In Orinking liater

—

——d

b E L EL EEFT T ¥ gy

LR T EE T

L.

J L

iR 5 J _

EhAALLA DL LT LT L R e g ppapay

EEELELERE ¥ PP

———

M- % PONIELTFN

ANALYTICAL SANPLE TECHNTNpE PLFTF- PERTTIT T~ PERTETY

HETHUD CHARACTERIZATION EMPLOYED NESS (LN B RIAS PPFCISION
““l'lﬂl‘llll."l'.'! "IMH“H“H“HH“HI“MHU M"I“I"HH"I“"”MHHH Txvgow "C3TEIE=yTs ZEITCXTXTIXNCTRLY LA E LT T T N"II#IHI'.'I
NHOA/OCPP Potahle Vlater GC/MS 10ny, (a) A.n ua/l (2) 2.3 {a) t8,2
Section No:10.43 1nny (h) A.2 uqrt | (w) -1.6 {h) 35 R
Nov. 1914 100y, (c) 5.2 wan (c) -5.R (c) 1,4

1noy. (d) 4.4 yarr | ()10, (A} tR 1
ﬁ 100y '
HIA7GCPP ]
Section No., 10,47 Potable Water Radiochenical 1009, 6T 18 pri/) -1,0% 1.7
Hay 1985 Method grass alpha
DCH NH-QC-0n2 '
1

HHOA/ZQCPP Potable Water Radon 1001 | -7,07 7.3
Section No. 10,48 Emanat fon n.1 pCiN
Nay 19as
cnﬁ_zf:ﬁ-acw -
NHOA/QCPP Potahle later Screen 100y, 4 pCi/) heta -f,0Y 2,1
Section No, 10.49
May 1ans 1 pCi/1 atph
nc# hni-Qc-n2

f

AT M.D.L,s; ¥ Bias and % Precision develo
generated by spiking the standard(s)
(Refer to Section No.

Industrial and Municipal Wastewate

Projected =
ten times.
Wastewater =
. N/D = Not Determined
N/A = Not Applicable

of interest into DI w

ped for NI QA/QC PP analytical methods were - -
ater and subsequently analyzed

16.0, for information concerning the actual calculations
r, unless otherwise noted. A

riteIrnesusane
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STATE OF N.H. WATER POLLUTION CONTROL LABORATORY
STANDARD METHOD FOR DETERMINATION OF: Metals

References:

1. EPA Manual, Metals Section, March 1979, Revised March 1983, Metals-}
thru Metals-29

Standard Methods, 16th ed., 1985, Part 300 thru 328 £, pp 143-261
Perkin Elmer 560 and 272, AAS Manuals

Perkin £lmer HGA 500 Graphite Furndace Manual

Perkin Elmer AS-40 Auto Sampler Manual, Furnace

Perkin Elmer AS-50 Auto Sampler Manual, Flame

METPRO file. On HP 1000 LAS computer

~NO BN

TECHNIQUE USED: Atomic Absorption (See Section B - Techniques below)

A. Sampiing Methology:

1. Preservative: Ultrex Nitric Acid to pH less than 2 (5mL/L)
2. Holding Time: 6 months

3. Required volume: 1000mL

4. Container Type: (PE

B. Technique:

1. ALA. fFlame - Al, Ba, Be, Ca, Cr, Cu, Fe, Mg, Mn, Ni, K, Ag, Na, T}, In

2. A.A. Graphite Furnace - Al, As, Cd, Cr, Cu, .n, Ni, Se, Ag, Sb, V, Mo,
n

3. Cold Vapor - Hg

C. Sample Preparation:

1. A.A. Flame: Total Metals (Perkin-Elmer 272 instrument)
a. Pour 50 mL of sample into a 125mL Erlenmeyer flask.
b. Add 2mL of Ultrex HNO3 and evaporate to near dryness
c¢. Cool, add an additional 2mL Ultrex HNO3, reheat and reflux

samplie on hot plate until digestion is complete. (Using
additional 2mL aliquots of Ultrex HNO3 if necessary.

d. Add 2.5 mL of 1:1 Ultrex HC1, and warm 1o dissolve any residue
remaining from the evaporation process.

e. Return sample to original volume with D.{. water, filtering
through a Whatman 934 -AH glass fiber filter, if necessary, to
remove silicates or other insoluable matter.

f. Add Matrix Modifiers, as needed before atomization.

1) Ca & Mg require additon of 1.0mL La Clg per 10mL sample.

2) Al and Ba require addition of 2mL 10% KC1 per 100mL sample
g. Analyze sample as per inirumental requirement

2. A.A. Graphite Furnace: Total Metals {Perkin tlmer 560 instrument)
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STATE OF N.H. WATER POLLUTION CONTROL LABORATORY
STANDARD METHOD FOR DETERMINATION OF: Metals

5.

a.
b.

Pour 30mL of sample into a 50mL Erlenmeyer flask.
Add 1.0mL Ultrex HNO5 and 0.5mL 30% hydrogen peroxide (H,05)
and evaporate to near dryness.

Note: Avoid the use of halide acids in all graphite furnace

c.

A
a.
D.
N

o 0n

8.1

Cold
a.
b.

preparation.
Cool, add an additional tmL Ultrex HNG3, reheat and reflux
sample on hot plate until digestion is complete. (Use additiconal
ImL aliquots if necessary)

. After digestion is complete, add an additional ImL of 1:1 Ultrex

HNO3 and warm to dissolve any residue remaining from the

evapaoration process.
Return sample to wnitial volume with D.1. Water.

. Matrix modifiers for each analyte added as needed by AS-40. See

Ref. 7 for pruner modifiers,
The use of "Method of STD additions "Automated furnace procedures
(ref. 5) follows the gquidelines as set by EPA (ref.1)

Flame: Total Recoverable Metals
Pour 50 mL of sample into a 250 mlL frlenmyer flask.

. Add 2.5 mL of 1:1 Ultrex HC1 to each fl:sk, The "flame" acid

matrix is now 0.5% HNO3 and 5% 1:1 HCT.

Digest sample to less than 1/2 the init 11 volume under a hood on
a 400°C hot plate.
Filter and return sample to original vo:..me with D.I. Water.

. Add Matrix modifiers as needed, after ccoling:

1) Ca & Mg require addition of 1.0 mL La Clg per 10 mL sample
prior to analysis

2) Al and Ba require 2ml of 10% KCl per 100 mL sample be added
ta sample prior to analysis

. Graphite Furnace: Total Recoverable Metals

Pour 30mL of sample into a SOmL Erlenmeyer flask.
Add O.5mL of 30% hydrogen peroxide

ote: Avoid the use of halide acids in all graphite furnace

preparation.
Digest to Tess than 1/2 the initial volume
Filter a return sample 1o initia) volume with D.[. Water.

- Matrix Modifiers for each analyte added a5 needed by AS-40. See

Ret. / faor proper modifier,

The uyse of "Methods of ST0 additions™ automated for furnace
procedures follows the gquidelines as set by Ref. 1, Metals,
-8.5.

Vapor: Hg only. (Perkin E£lmer, Coleman MAS-50 instrument)

Pour 100 mL sample into a BOD bottle (300mL) reserved for Hg only.
Add 5SmL concentrated Ultrex HpSO4 and 2.5 mL concentrated

Ultrex HNO3.

. Add 15mL of 5% (w/v) KMnQ4. [f color fades, add 15mL more.
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STATE OF N.H. WATER POLLUTION CONTROL LABORATORY
STANDARD METHOD FOR DETERMINATION OF: Metals

d. Add 8mL of 5% (w/v) potassium persulfate. Heat for two hours in a
covered circylating water bath with the circulator on, dial set at
B.3, and the water level up to the water Tine of the samples. The
water must be cool at the start.

e. Remove the covering for the mercury analyzer vent

f. Two hours before use, turn on the power switch of the Coleman

MAS-50 instrument also turn on the pump switch located on the
back of the instrument.

g. Cool, add 6mL of 12% (w/v) Na Cl-hydroxylamine HC1 solution to
reduce excess KMn Q4.

h. Instrument adjustment

a. Push the meter switch to % T (middle setting)

b. With the shutter lever in the open position, use the 100% T
knob to move the needle to 100 on the black dial.

¢. With the shutter lever in the closed position, use the 0% T
knob to move the needle to O on the black dial.

d. Push the meter switch to X5 (bottom position).

e. With the shutter lever in the open position, once again use
the 100% 7 knob to move the needle to 100 on the black dial

f. Push the meter to X1 (top positiony. Read samples with meter
in this position.

i. Add 5mL of 10% (w/v) Stannous Chloride. (Shake the stannous
chloride before using each time).

j. lmmediately connect the bottle to the aeration apparatus. Aerate
and determine concentration of Hg which is proportional to the
peak absorbance.

0. Instrumental Procedure - Ref. 7.

£. Data Handling Procedures:

1. Accuracy - Computerized
a. Mean & std. dev. control charts for Q.C. Standards.
b. % Recovery & std. dev. control charts for Q.C. Spikes.

2. Precision - Quplicates and Standard Curve, Computerized.
3. Bata Recurding Procedures:
a. Results recorded from graph or printer to bench logq.
b. Results recorded from bench log to computer,
c. Samples and Q.C. results handled identically.

F. Quality Control:

1. Standards and % Recovery Standards.
a. Q.C. standards and spikes of samples for % recovery are made from
a mixed substandard as indicated on chart. (See Figure 1
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STATE OF N.H. WATER POLLUTION CONTROL LABORATORY
STANDARD METHOD FOR DETERMINATION OF: Metals

b. Quality control standard solutions contain the proper acid matrix
as previously cited for either flame or furnace analysis. (See
Section C)

¢. Working standards are prepared daily and contain proper acid
matrix and modifiers as previously cited. (See Section C).

d. Class A volumetric flasks and pipettes are used in all standard

and spike preparation

2. Duplicates:

1. One duplicate analyzed for each 23 samplies as 15th sample of run.
2. Duplicate should be randomly chosen,

3. Blanks:

1. Standard calibration blanks are prepared daily along with the

standards to establish bhaseline ar printer display zera.

2. Method or Oiqest blanks are processed along with samples as
previausly cited. (See Section C).

G. Glassware Washing:

A1l glassware is soaked in 1% Ligui-Nox and Wat:r for 24 hours, rinsed
with hot water, soaked for 24 hours in polyethy'one tubs containing 1:1
HNO4, manually rinsed in hot tap water and fina'iy rinsed in D.I. Water.

H. Atomic Absorption Spectroscopy - Perkin - Elmer 272
Flame Analysis:

1. Turn on vent, power switch and compressor assuring pump and filter
valves are clased on compressor.

a. Compressor is located in basement storage Room 10. Should be
checked every Friday for Water build up, and drained as necessary.

b. Fiiters located on side of cabinet below Perkin-Eimer 272 should
be checked regulariy for brittleness and huild-up of
particulates. These are changed every 6 months regardless of
condition and sooner if necessary.

(. Remove and clean burner head daily with J0.1. Water,

d. uxidant tlowmeler (air) should read 50 units. {(See "272" manual
fig /.4 for 4 min.)

2. Put analyte lamp(s) in mount (s) and with signal switch set on lamp,
set specified current energy per lamp per channel. (i.e. lamp 1,
copper=25 amp - lamp 2, iron=30 amp).

3. With signal switch on ABS, sel proper wavelength and slit for analyte.
4. Set gain at 20.
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STATE OF N.H. WATER POLLUTION CONTROL LABORATORY
STANDARD METHOD FOR DETERMINATION OF: Metals

5.

-~ O

11.
12.

13.
14.

15.
16.

17.

Align lamp to optimize lamp energy by:

a. Adjusting the two knobs on the lamp mount.

b. Adjusting burner height using horizontal & vertical knobs on
burner mount so that lamp beam "sits on burner and is centered
over burner stit.”

Allow lamp 15-30 minutes to warm up.

Turn on acetelyne, iqgnite flame, aspirate D.l. water blank and allow
lamp energy meter to stabilize {approximately 15 minutes time with
gain set at 40).

After 15 minutes, cease aspiration, shut off fuel and recheck
wavelength and alignmentl process.

Re-ignite flame, set gain at 40 and check stability.

. When satisfied with a1l steps above, aspirate analyte standard. (See

Ref 7 for sensitivity check).
When sensitivity check is satisfactory, proceed with standardization.
Turn signal switch to conc mode, press autozero calibrate instrument:

a. Aspirate high standard as instrument S1.
h. 1f linearity cdnnol he achieved use middle standard as S1 and
high standard as $2 as directed in instrument instructions.
Catibration standards for each element and "ow to prepare them are in
Ref. 7.
Analyze samples and standards periodically "o check linearity and
calibration.
If lamp enerqy needle drifts out of green s-r-a, repeat steps B84&9.
To shut down A.A., reverse procedure
a. Drain compressor pump and filter daily
Consult Perkin-Elmer 272 AAS Manual for additional information.

1. Atomic Absorption Spectroscopy - Perkin Elmer

560 With HGA 500. Graphite Furnace Analysis:

1.

2.

Pay

Turn on vent and power switches for "560" E0I Power Supply Records,
Autosampler, and Furnace Programmer.
Clean quartz windows in furnace daily with ethanol. Check graphite
tube and contact rings, replacing if necessdry.
Turn on Argon.
Turn on water valve
Put on analyte lamp and mount in AA, setting specified lamp current on
EPL power supply (or AA-lamp signal knob if using Hollow Cathode
famp .} Warn up E0L 10 min. and HC 15-30 min.
With signal knob in set -up:
a. set proper wavelength and slit for analyle.
b. Align lamp to optimize lamp enerqy.
c. Maintain lamp energy at 40.
d. Set backqground corrector knob at AA.
( Note 1:) If hackground corrector is necessary set knob in AA-BG
position after lamp energy above has stabilized and allow and
additional 15 minutes for warm-up.
Turn recorder to “amp" to warm-up.
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STATE OF N.H. WATER POLLUTION CONTROL LABORATORY
STANDARD METHOD FOR DETERMINATION OF: Metals

8.

9.

10.
11.
12.
13.

14.

15.

Inspect Auto sampler (AS-40) capillary tube to insure that there are
no air breaks. Inspect wash reservoir, fill if necessary.

Program furnace for respective analyte lamp according to Ref. 7
guidelines.

Adjust max power/max temp dial as needed if internal gas flow is zero
during max power atomization.

Run conditioning program (See Perkin Elmer HGA-500 manual) for new
tubes.

Reinspect all enerqy levels for optimum level and stability DO NOT
exceed manufacturer's designated lamp current level.

When satisfied ~with above, turn signal knob to ABS and set recorder
range and inteqgration time according to program.

Standardize AA for each metal. Proper S1-52-S3 settings for each
metal are in Ref. 7.

Analyze samples and standards periodically to check linearity and
calibration.
To shut down AA, reverse stdart-up proceduyres.

17. Consultl Perkin-tlmer "560" AAS Manual and HGA 500 Graphite furnace

Manual for additional information.
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[tem Name Of
Number Metal
1 Aluminum
2 Barium

3 Berylilium
4 Calcium

5 Chromium
6 Copper

7 [ron

8 Magnesium
9 Manganese
10 Nickel

M Potassium
12 Sodium
13 Thatlium
14 Zinc

15 Aluminum
16 Arsenic
17 Cadmium
18 Chromium
19 Copper
20 Lead
21 Selenium
22 Silver
23 Antimony
24 Vanadium
25 Malyhdenum
26 Mercury
CND/pd]

0295C

6/27/86

12

Metals
Symbol For Computer Technique
Metal Test Used
Al 40 AA Flame
Ba 42 " “
B1 " "
Ca 44 " "
Cr 45 “ “
Cu 46 " "
Fe 47 " "
My 49 " "
Mn 84 v
Ni 51 . "
K 52 " "
Na 55 " "
| } “ 1]
/n 51 “ "
Al 40 AA Furnace
AS 41 " "
Ca 43 .
Cr 45 "
Cu 46 "
Pb 48 "
Se 53 ‘ "
Ag 54 " .
Shb 200 " "
Vv 202 ! "
Mo 201 " "
Hg 50 Cald Vipor

—1
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STATE OF N.H. WATER POLLUTION CONTROL LABORATORY
STANDARD METHOD FOR DETERMINATION OF: pH Value

References:

EPA Manual, March 1979, Revised March, 1983, Method 150.

1985 Annual Book of ASTM Standards Section 11, Water and Environmental
Technology.

3 Standard Methods 16th edition, 1985, part 423, p 429-437.

4 Beckman (Altex) Instructions 015-556363, pp 11-13 (1981).

1
2

TECHNIQUE USED: Electrometric.

A.

Sampling Methodology:

1.

2.
3.

4.

Preservative: 40C, first chemical test performed on sample.
(after bacteria)

Holding Time: Analyze immediately.
Required Volume: 25 mi:

Container Type: Polyolefin or glass, plastic preferred.

Instrument Set-Up and Run:

1.

Check KC1 filling solution in electrode for precipitate and level of
solutions an: presence of crystals on outside of probe. Remove
clothespin from the fill hole, when electrode is in use.If precipitate
or crystals are present, change the filling solution.

Standardize and calibrate meter as follows: (NOTE 2) (NOTE 3).

a. Immerse electrode in buffer solution of pH 4.0 (NOTE 1) with
stirring bar in 30 mL plastic beaker.

b. Push CAL button. When (arrow) appears take off 4.0 solution.
Rinse and blot electrode. Place in pH 10.0 buffer solution and
push CAL button again. When (arrow) appears remove 10.0
solution, rinse electrode and measure pH of 4.0 solution again.
If not on correct reading, repeat the above procedure. If stil}
off, make new solutions and start over.

To measure samples and Q.C. standard, pour sample into 30 mL plastic
beaker with a small stirring bar (0.75"), place on magnetic stirrer,
and stir slowly with electrode immersed in sample. Switch meter to pH
mode and record reading when (eye symbol) and (arrow) show on
meter.

a. Do not generate a vortex or air bubbles when stirring.

b. Use a separate stirring bar for each sample.

When finished measuring samples, keep electrode immersed in deionized
water and leave on pH, clear at end of day only.



STATE OF N.H. WATER POLLUTION CONTROL LABORATQORY
STANDARD METHOD FOR DETERMINATION OF:

TECHNIQUE USED:

NOTE 1:
(pH 4.00

NOTE 2:

NOTE 3:

C. Data Handling Procedures:

Electrometric

Section No: 9..18

Revision No:l

Date: 6/21/86

Page 2 of 3

Use pHydrion certified capsules made up in 100 mL of deionized water.

VWR Cat. No. 34175-129, 10.00 VWR Cat. No. 34175-399)

Once the electrode is set up and placed into its holder, take care
that it is disturbed as little as possible during the analysis. The
electrode should be moved from sample to sample in the following

manner.

a.

f.

Fisher Combination Electrode, Cat. No.

. Rinse the electrode well with DI water.

Lift the sample cup slightly off the stirrer being careful not to
hit the electrode.

. Carefully slide the stirrer back and away from the sample cup and
the electrode.

. Drop the sample cup directly down then away from the electrode.

. Place the next sample cup under the electrode and raise it up
enough so that the stirrer can be slid back underneath the cup and

electrode.
Continue measuring subsequent samples and standards as in B8.3.

13-369-80 w/Fisher 13-640-155

Adaptor, Beckman "Altex 060" Meter, VWR 34101-417.

1.

2.

3.

Accuracy

a.

Precision
a.

Recording Procedures:

Control charts

1) X for Q.C. standards.

Duplicates, (ﬁ) Chart

Enter all sample and Q.C. data into the computer.
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STATE OF N.H. WATER POLLUTION CONTROL LABORATORY
STANDARD METHOD FOR DETERMINATION OF: pH Value

TECHNIQUE USED: Electrometric

D. Quality Control - 20%:

1. Stock Solutions - prepare buffer solutions of 10.0 pH and 4.0 pH by
dissolving pHydrion buffer capsules in 100 mL of deionized water.
Make new each week. Keep capsule in desiccator.

2. Q.C. Standard - Altex/Beckman 7.00 buffer, VWR 34181-303. Use as
received. Run one every 10 samples.

3. Duplicates - Run one duplicate for every 10 samples.

4. Repeat above format for each additional set of 10 samples to assure
20% quality control.

CND/pd]
(2097X)
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STATE OF N.H. WATER POLLUTION CONTROL LABORATORY
STANDARD METHOD FOR OETERMINATION OF: Conductivity

Reference:

1

EPA Manual, March 1979, Revised March, 1983, Method 120.1.

2 Standard Methods for the Examination of Water and Wastewater
16th edition, 1985, Part 205, p 76-80

TECHNIQUE USED: Conductivity Bridge and Cell, mhos/cm at 25°C

A.

Sampling Methodology:

1.
2.
3.

4.

Preservative: 4°C
Holding Time : 28 days
Required Volume: 100 mL

Container Type: polyethylene or glass

Instrument Set-Up: Beckman Conductivity Bridge Model RC-16C instructions

1.

Set power toggle switch to 85 H,

(a) Set conductance scale to balance knob (blue mhos) to 1000
(b) Set multiplier scale to 1
(c) Turn sensitivity knob to approximately midrange of null meter

. Attach conductivity probe (Beckman industria) PT# 265-10758627) to

cell posts #1 & #2

. Pour 100 mL of sample/standard into short & glass cylinder.

. Immerse probe in sample/standard to completely cover the hole on the

side of the probe. Switch multiplier knob for maximum deflection
towards zero on null meter.

. Once the null meter zeros (a) turn balance knob clockwise until the

null meter deflects positively. Note the number of divisions deflected
on the umhos scale. Zero the null meter again with the balance knob
{b) turn the balance wheel counterclockwise until the null meter
deflects positively. Note the number of units of deflection on the um
hos scale. Add together the number of units of deflection in (a) &
(b). Coordinate dialing of balance and sensitivity knobs until the
above sum is less than § divisions. The sensitivity knob is generally
increased to achieve the 5 division minimum, deflection requirement.

. After the total 5 division reguirement is met, turn the balance knob so

the null meter is at zero. Record umhos scale reading (blue scale)

. Record scale multiplier factor

. Check temperature of sample with digital thermometer set on °C.

Record thermometer and temperature factor readings found on chart in
drawer underneath meter.
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STATE OF N.H. WATER POLLUTION CONTROL LABORATORY
STANDARD METHOD FOR DETERMINATION OF: Conductivity

NOTES:

1.

Check conductivity of DI Water every day before running samples. Let DI
Water run for 2 minutes then collect 100mL into a clean graduated
cylinder. Record in bench log as DI Blank. Results should be 1.00 or
less. If results are higher than 1.00 report to area supervisor.

2. Rinse cell with deionized water between samples.
3. Recording Procedures
a. Record reading (umhos) = B
b. Record sample temperature, °C,.
c. Determine factor = A by multiplying together:
1. Scale multiplier factor - A
2. Temperature factor-determined from 25 °C equivalent values
chart.
3. Probe factor = 1.00 (This must be determined for each probe).
d. Multiply A X B to obtain umhos/cm.
e. Record results in bench log and in computer.
f. Record results in bench log and in QC File in computer.
g. Record results on computer.
2. *Factors for Converting Specific Conductance of Water to
Equivalent Values at 25°C. (Std. Methods 13th Ed. p 324)
Temp (°C) Factor Temp (°C) Factor Temp (°C) Factor
5 1.58 15 1.23 25 1.00
6 1.54 16 1.21 26 0.97
7 1.50 11 1.18 217 0.95
8 1.46 18 1.16 28 0.93
9 1.43 19 1.13 29 0.92
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Temp (°C) Factor Temp (°C) Factor Temp (°C) Factor
10 1.40 20 1.1 30 0.90
1 1.36 21 1.08
12 1.32 22 1.06
13 1.29 23 1.04
14 1.26 24 1.02

*Note: Factors extrapolated from curve (expanded) in "Std. Methods"

COMMON CONDUCTIVITIES OF N.H.

Tess than 0.5 - 5.0 : Pure Water 80 - 200 : Private wells
3.0 - 20.0 : Rain or Snow 200 - 600 : Contaminated wells
60 - 90 : Oligotrophic lakes and clean rivers 190 - 1,500 : Treatment plant
effluents
100 - 200 : Eutrophic lakes; larger rivers 1,000 - 10,000 : Groundwater
leachates
9,000 and greater : Saline
waters

F. Quality Control - 20%:

1. QC Standard: Dissolve 7.4555 g of Potassiim Chloride (KC1) in
deionized water and dilute to 1 liter for a 0.IM KC1 solution. Dilute 10 mL
of 0.1 M KC! solution to 1 liter in deionized water for a QC standard of
146.93 mhos/cm specific conductivity.

a. Run as 5th, 15th, 25th samples, etc..
2. Duplicates: Run duplicates - once every ten samples. Ouplicate
range is calculated by subtracting the difference of the final
readings and left justifying the decimal.

3. Check standardization of instrument every 6 months with the following
KC1 standards: (should be done on a regular basis).

Concentration (M) Conductivity (mhos/cm)
0.000 14.94
0.0005 73.90
g.001 147.0
0.005 717.8
0.01 1,413
0.02 2,767
0.05 6,668
0.1 12,900
0.2 25,820

2110X
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STATE OF N.H. WATER POLLUTION CONTROL LABORATORY
STANDARD METHOD FOR DETERMINATION OF: Volatile Organic Compounds

References:
1. Federal Register; October 26, 1984; Methods 601-602, pp. 43261-43280

TECHNIQUE: Purge Trap Gas Chromatography (Hewlett-Packard 5880 A-FID)

A. SAMPLING METHODOLOGY:

Preservation: 100 ul HgC12 (4.3 mg/mbL conc.); 4°C

Holding Time: 14 days

Required Volume: 40 mbL

Container type: 40mL precleaned vial with teflon screw cap.

H W -

B. INSTRUMENT SET-UP and RUN:

1. G.C. conditions:

a. Initial temperature 10°
b. Initial time 4,00 minutes
¢. Level 1 program
1) Program rate 10°C/minutes
2) Final Temperature 220°C
3) Final Time 15.00 minutes
d. FID Detector temperature 250°C
e. Injector tempereture 150°C
f. Chart Speed 0.3cm/min.
g. Peak Width 0.

2. Column type: 1.0% SP-1000 or 60/80
Carbopack B

3. Trap: The packing in the trap consists of 8 cm #15 silica gel, 15 cm GC
Tenax, 1 cm 3% OV-1, and is plugged at each end with glass wool.

C. AUTOMATIC PURGE TRAP CONDITIONS:

1. Temperature Functions:

a. Purge Time 11 minutes
b. Desorb Time 4 minutes ~ .
c. Bake Time 7 minutes

D. MECHANICAL OPERATION:

1. Switch on lower auto-sampling unit to AUTO mode.
2. Turn first cycle light to the position of the first sample
3. Purge trap should be baked out for about 10 minutes every day.
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STATE OF N.H. WATER POLLUTION CONTROL LABORATORY
STANDARD METHOD FOR DETERMINATION OF: Volatile Organic Compounds

4. 1f heavily contaminated samples were run the day before, the purge
cells should be baked out in the morning to prevent carry over
(5min/trap.)

5. Every two weeks, or as conditions dictate, the glass chambers should be
removed and immersed in 50% HNO3 for 24 hours. Prior to
reinstallation the chamber should be rinsed well with DI water.

E. REAGENTS:

1. Blank Water
a. Water from a Sybron/Barnstead megohm-cm #82770 Water Purifying
System is boiled for 15 minutes.
b. Allow to come to room temperature
¢. Prepare new blank water if blank run has interferrences.

2. Stock Standard
a. Prepare stock standards in volumes of 100 mL
b. Transfer to amber bottle and store at 4°C
¢. Shelf like: 6 months

3. Intermediate Standard
a. Usually a 1:50 dilution of the stock standard. The dilution
should be such that the final dilution will appropriate the
analytical averages of the system.
b. This standard is given a lot number, sealed in glass vials, and
stored at 0°C
c. Dilution 1s used for about 1 week to make up working standards

4. Working Standards
a. 0.002 mL to 5.0mL dilutions of intermediate standard. This
dilution will yield levels of 20-30 ug/L of the volatile organic
compounds of interest
b. Other working dilutions may be necessary depending on the group of
standards being analyzed

5. Purge Trap Calibration Standards

Stock Inter. Workin

(g/ml) MECH Std.- - Std. Std.

Compound density Vol to SOmt (fmg/L) (1 to 50) (2 ul t
MeC1, 1.3266 250 ul 6633 132.66 53.0
1,1 diChloroethylene 1.213 200 ul 4872 97.44 38.9
t - 1,2-diChloroethylen 1.2565 150 ulL 3769.5 75.39 30.1
1,1-diChloroethane 1.1757 200 uL 4702.8 94,056 37.6.
Chloroform 1.4832 150 ulL 4449.6 88.99 35.6
1,2 diChloroethane 1.2351 150 ul 3705.3 77.106 29.6¢
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Stock Inter. Work1
(g/ml) MEQH Std. Std. Stc
Compound density Vol to 50mL (fmg/L) (1 to 50) (2 u) t
1,1,1 Trichloroethane 1.3390 150 uL 407 80.34 2.
Trichloroethylene 1.45642 150 uL 4392.6 87.85 35.1
Toluene 0.8669 250 ul _4334.5 86.69 34.6
Chiorobenzene 1.1058 200 uL 4423.2 88.46 35.3
Ethylbenzene 0.8670 250 ul 4335 86.70 34.6
M-xylene 0.8642 250 ul 4321 86.42 34.5
0-xylene 0.8802 125 ul 2205.5 44.01 17.6
P-xylene 0.8611 125 ubl 2152.75 43.055 17.2
Benzene 0.8765 250 ul 4382.5 B87.65 35.0
Tetrachloroethylene 1.6227 150 ul 4868.1 97.36 38.9
Purge Trap Internal Standard:
Fluorobenzene 1.0225 2.5 wulL 51.1256  —=—-- 20.45

6. Internal Standard

a. 20.0 ug/L flurobenze

b. The internal standards are prepared monthly, sealed in ampules and

stored at 0°C

C. One ampule {is used until signs of contamination appear, usually 1

week
7. HgCly

a. Dissolve 2.15g HqCl, reagent grade into 500 mL of organically
pure water (blanE water) and store in amber bottle
b. Solution 1s made once a month or as indicated

F. SAMPLE TYPE:

1. This system was developed to handle the SOWA samples.
2. Private samples are usually done by GC/MS, but may be done on this
system when sample load on GC/MC is taxing

G. DATA HANDLING:

1. Data Recording Procedures:
a. The program KEN* on the lab computer will calculate the new
response factors.
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b. The program KEN** on the lab computer will calculate the percent
difference in the response factors.

c¢. The response factors and the percent deviation should be recorded
in the GC - HP 5880A notebook.

d. The integration of the data is done on the 5880A integrator. This
is an internal standard method.

e. The data is reviewed by the supervisor.

f. The data is then entered into the general laboratory computer for
dissemination.

2. Accuracy
a. % Recovery of QC spike ~ recorded in the QC - GC - HP 5880A
notebook
b. Run an EPA QC check sample once every month to ensure that the
integration system is in control. Record results in the GC -
5880A notebook

H. QUALITY CONTROL
1. Data Review
a. The analyst should take special care that the compound of interest
has not exceeded the range of Tinearity of the instrument.
b. If the sample has exceeded the tinear range, a dilution should be
made and run. If it is not possible to make a dilution, report
values of greater than for the compounds involved, and request a
resample.
c. Minimum detection limits for each compound. (See run of August 5,
1986 for actual values received on each of 9 runs).

Compound ML
1,1 - Dichlorobenzene 4.38
1,1, Oichloroethane 2.39
t - 1,1 - Dichlorocethylene 3.07
CHC13 5.67
1,2 ~ Dichloroethane 2.54
1,1,1 - Trichloroethane 2.86
Trichloroethylene 2.83 -
Benzene 2.41
Tetrachloroethene 3.10
Toluene 2.44
Chlorobenzene 2.56
Ethylbenzene 2.96
M-X ylene 2.94

0-X ylene, p-X ylene 2.76
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Note: The 40mL sample vials should be cleaned; they may be revised by the
pesticides and radiological departments. The analyst processing the samples
is responsible for cleaning and storing his/her vials.

CND/pd}
0311¢
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STATE OF N.H. WATER POLLUTION CONTROL LABORATGORY

STANDARD METHOD FOR DETERMINATION OF: Volatile Organic Compounds
Federal Register, July 1, 1982, Method 624, (624-1, 624-11).

A. Sampling Methodology:

1. Preservative: 100 microliters of HqC1, (4.3 mg/m] concentration)
and storage at 4 C.

2. Holding Time: 14 days
3. Required Volume: 40 mL
4. Container Type: 40 miL precleaned vial with teflon screw cap.

B. Techniques:

1. Gas Chromatography/Mass Spectrometry -~ with 10 chamber automatic
purge trap.

€. Instrument Set-Up and Run:

1. GC/MS Conditions

a. Gas chromatograph conditions:

Initial Temp 700 C
Hold Time 12.5 Min.
Final Temp 2200 C
Final Time 300 Min.
Ramp 15 C/Min
Inj. Temp 125 C

TCD Temp 240 C

AUX Temp 240 C
Chart Speed 0.01
Zero 10.0

FID Signal +B
Viv/Ext. 1 time O
Viv/Ext. -1 time 0.02

b. Column Type: 1.0% SP-1000 on 60/80 carbopack B.

¢c. Trap: The packing in the trap consists of 8 cm #15
silicon gel, 15 c¢m GC Tenax, 1 cm 3% 0V-1, and is
plugged at each end with glass wool.

d. Mass Spectrometer conditions:

Ion Source Temp 240 C
Low Mass 45
High Mass 220
A/D 3
Threshold 50

High Voltage as required
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STANDARD METHOD FOR DETERMINATION OF: Volatile Organic Compounds

2. Automatic purge trap condition:

a. Temperature functions

purge time 11 minutes
disorb time 4 minutes
bake time 7 minutes

b. Mechanical operation:
1. Switch on lower auto-sampling unit to AUTO mode.
2. Turn first cycle light to the position of the first sample.
3. Purge cells should be baked out every morning to prevent
carry over (5 minutes/trap).
4. Every two weeks, or as conditions dictate, the glass chambers
should be removed and immersed in 50% HNO, for 24 hours.

Prior to reinstallation the chambers should be rinsed well
with D0.I. water.

D. Reagents:
1. Blank Water-

a. Water from a Sybron/Barnstead megohm-cm #82770 water purifying
system is boiled for 15 minutes.
b, Allow to come to room temperature
c. Prepare new blank water if a blank is run that contains
interferences.
2. Standards

a. Stock standards

(a) Prepare stock standards in volumes of 100 mL.

(b) Transfer to amber bottles and store at 49C. The shelf
life for these is 6 months.

(¢) 1In the case of chloroethane, chloromethane, bromomethane
and vinyl chloride; transfer to teflon-sealed screw cap
amber bottles and store at -209C, away from light. These
standards are to be made up weekly.

(d) Intermediate standard
1. Usually a 1:50 dilution of the stock standard. The

dilution should be such that the final dilution will
appropriate the analytical averages of the system.

2. This standard is given a lot number, sealed in glass
vials, and stored at 4 C.
3. Dilution is used for about 1 month to make working

standards.



Section No: 9.57
Revision No: 2
Date: 6/27/86

Page 3 of 4

STATE OF N.H. WATER POLLUTION CONTROL LABORATORY

STANDARD METHOD FOR DETERMINATION OF: Volatile Organic Compounds

E.

F.

{e) Working standards

1.

2.

0.004 mL:5.0 mL dilution of intermediate standard.
This dilution will yield levels of 20-30 microgram/L
of the volatile organic compounds of interest.

Other working dilutions may be necessary depending on
the group of samples being analyzed.

(f) Internal standard

1.

20.0 micrograms/L fluorcbenzene standard

2. 25 micrograms/L p-bromo-fluorobenzene (this compound
is used as the tuning standard).

3. The internal standards are prepared monthly, sealed in
ampules and stored in freezer.

4, One ampule is used until signs of contamination
appear, usually one week.

{9) Preservative

a. Mercuric Chloride Powder - Fisher Scientific Company
(reagent grade)

b. Dissolve 2.15 q into 500 mL of organically pure water
{blank water) and store in amber bottle.

C. Solution made once a month, or as indicated.

Data Handling:

1.

2.

3.

Accuracy

a. % Recovery of Q.C. spike ~ recorded in the Q.C. - GC/MS notebook.

b. Run an EPA QC check sample once every 20 runs, or 5%, to ensure
that the integration system is in control. Record results in
the GC/MS QC logbook.

Precision

a. Duplicates

b. % difference in response factors - on a daily basis.
c. GC/MS calibration standard - bromofluorobenzene on a daily basis.

Data Recording Procedures

a. The integration program (m) is used to integrate the data.
(Hewlett Packard 1000, £ series, attached to the GC/MS)

b. Hardcopies of the integration are printed by the Hewlett Packard
Printer 9876A.

¢. The data is then reviewed by the supervisor.

d. The data is then entered into the general laboratory computer for
dissemination (Hewlett Packard 1000, E series).

Quality Control - 20%:

1.

Data Review
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CND/pd}
(1840)

a)

b)

The analyst should take special care to ensure the compound of
interest has not exceeded the maximum peak area count allowed by
a 16-bit computer ( 32767 counts).

If the area count has exceeded the 32767, a secondary ion, of
lesser abundance, should be selected to be targeted by the
integration program. If this is not possible, then the run
should be repeated on dilution, or the data report must be
prefaced with a "greater than" for the reported concentration.

Duplicates

a.

20% of all samples are duplicates and the results of these
analyses must be recorded appropriately for quality control
purposes.

Once a week the analyst will spike one of the duplicate samples
with an EPA surrogate standard solution to monitor the
recoveries. These results should be recorded in the mass
spectrometer log book.



Computer Test No. 78 ' Section No: 9.8

Revision No: )
Date: _©6/27/86
Page 1 of 7

STATE OF N.H. WATER POLLUTION CONTROL LABORATORY

STANDARD METHOD FOR DETERMINATION OF: Cyanide

References:

1. EPA Manual, Method 335.2, 1-9; March 1979, Revised March 1983.
2. "STANDARD METHOODS", 16th ed, 1985, Part 4128, pp 334-338.

TECHNIQUE USED: Distillation; Spectrophotometric

A. Sampling Methodalogy

1.

Preservative: 490C; 1.0 g ascorbic acid, 0.5g9 (12-20) Na OH
pellets. At the time of collection the pH must be between 11-12.

2. Holding Time: 24 hours

3. Required Volume: 1 Liter (Note 1)

4. Container: polyethylene

B. Apparatus

1. Wheaton Cyanide Distillation Apparatus (See diagram A)

2. vacuum source

3. Glas-Cal 380 watts 115 volts heating mantleos with variable
transformers

4. Beckman Du-7 or B & L 710 Spectrophotometer set at 580.5 nm with a
2.0 ¢cm cuvette

5. Fume hood with very good draw

C. Sample Preparation

1.
2.

NOTE 1.

Prepare a standard solution of KCN in the 10 - 800 ug CN/L range.
Assemble three sets of distillation apparatus under the hood. (See
diagram A)

a. Pour 250 mL of sample into a 1 L boiling flask. At the same time,
set up a standard and a quality control sample. If the sample is
known or suspected to be in the high range use a smaller volume.
Record volume used in column B of the worksheet.

. Pour 50 mL of 1.25 N NaOH into each absorbing tube.

¢. Check that all connections are tight and clamp each connection
with a blue blue joint clip. (See diagram A)

d. Start stirrers and water flowing, keeping the condensers full.

e. Start vacuum source with all needle valves closed tightly. Slowly
adjust the vacuum until the gauge reads 4 -5 units.

A 500 mL sample must be collected at the same time and tested for

sulfide prior to cyanide analysis. Sulfide constitutes a negative
interference with cyanide analysis and must be removed by precipitation with
lead carbonate. Add Pb (CO3), until a drop of sample no longer darkens

acidified lead acetate test paper. Decant sample to remove precipitate before
continuing.
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f. Slowly adjust needed valves until a flow rate of two
bubbles/second is entering the distillation flask and the bubbles
in the absorbing tube are approximately 1 inch from the top of the
tube.

g. Add 2 g sulfamic acid to each distillation flask and mix for 3
minutes. This reduces any interference from NOZ/N03.

h. Add 50 mL 18 N H2S504 to each of 3 100 mL or larger separatory
funnels. Insert one separatory funnel into each inlet tube.
Slowly open stopcocks until a slow even stream enters the
distillation flask without interrupting the air flow. Allow
funnel to drain. Rinse with DI water and check to be sure
solution is now acidic. If not, add additional H,S04
solution. Allow to mix for 3 minutes.

i. Add 20 mL magnesium chloride solution to each separatory funnel,
allowing it to enter the flask. Rinse with DI water.

j. Start heating units and allow to reflux for 1 1/2 hours.

k. Turn off heating units. Allow air flow to continue for 1/2 to ]
hour.

1. Turn off vacuum pump.

m. Remove absorbers. Force out any remaining solution from bubbler
into absorbing tube with air bulb. Empty absorbing tube into a
250 mL volumetric flask. Rinse bubbler into absorbing tube and
tube into flask 3 times with DI water. Bring to volume using DI
water,

3. Preparation of standard solutions:

Use an appropriate volume of the 10 mg CN/L KCN working solution; 50
mL 1.25 N NaOH; diulte to 250 mL with DI water.
(Use 250 mL volumetric flasks)

mL

KCN working solution Conc ug CN For samples known to be in
_ 1l mt =10 ug CN per 250 mL ) the 0-50 ug/L range
0 Blank 0
1.0 10 3
2.0 20 5
5.0 50 10
10.0 100 20
15.0 150 50
20.0 200 100
25.0 250

Note 2. If sample may have a value greater than 1 mg/L, use 25 mL of sample
and 25 mL of 0.25 N sodium hydroxide solution or an appropriate portion of
each to equal 50 mL. Remember to record the amount of sample used in column C
of the worksheet.
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wn

Put 50 mL of sample or standard in a 100 mL volumetric flask. (See
Note 2) 1If only one sample is being run, choose one of the three
distillates to be run in duplicate. Record volume of sample used in
column C of the worksheet.

Add 15.0 mL of sodium phosphate solution to each flask and shake.
Add 2.0 mL chloraminc T to each flask; shake. Check for excess ()
with KI starch paper. If necessary, add additional chloramine 7.
Wait for 2 minutes.

Add 5.0 mL of pyridine - barbituric acid solution and mix. Bring to
volume using DI water and mix. Allow 8 minutes for color
development. Read within 1/2 hour.

0. TInstrument Calibration and Sample Determination

1.

Turn on spectrophotometer at least 20 minutes in advance.

for B & L Spectronic 710

2.

*Note:

a. Set wavelength to 580 nm. Tungsten lamp mode switch to
*absorbance". Using the "zero adjust knob", adjust to “.000"
using the method blank in a 2.0 cm* cy!indrical cuvette in the
inner cuvette holder. Keep in place.

b. Fill a second 2.0 cm* cuvette with method blank. Place in outer
cuvette holder and read. 1If reading is greater than .005 exchange
the places of the two cuvettes and repeat steps a and b. Record
reading on worksheet under absorbance on the blank line.

¢. Remove outer cuvette. Empty. Rinse with next sample to be read.

Read all standards and samples in the outer cuvette holder. Always

check the zero as in 2a. above to be sure that no instrument drift

has taken place. Record absorbance reading on worksheet in the
appropriate space.

After all samples have been read, rinse cuvette with a diulte bleach

solution. Rinse three times with hot tap water. Rinse three times

with DI water. Fill with DI water and store.

Generate a standard curve of the undigested standards using the

computers CURVE program. Make a copy of the plot and tape it to the

back of the worksheet. Generate data and retrieve hard copy labeling
it as follows:

Cyanide Date Analyst Vol p No

Tape to the back of worksheet after filling in concentrations in
Column A of worksheet.

For low level samples, use the 10 cm cuvette if possible
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For Beckman Du-7

2.

Using the (SEL) button, move the cursor to :

a. SingleA, screen should read #01

b. Function, screen should read (Abs)

t. Wavelength, enter 580.5

d. Standard, enter the mid range standard which is usually 100.0

Put in blank. Push start button. Put in standard. Hit run. At the
top of the screen the factor should read 180-210. If not, something
is wrong with the analysis. Check for error in your procedures.

Put in blank. Push run 3 times. It should read 0. Continue with
standards and samples, doing 3 readings of each.

Print out report and save with CN worksheet.
Calculate CN concentration in the original sampie using the equation
concentration

- ug CN/mb off std curve
mL sample used

mL used for
colormetric analysis

(ug CN/L) = A X 1000 X

B

ﬁlm
[
O o >
nono

Record value in bench log in ug/L. Conver! to mg/L and record on
computer.

£. Preparation of Standard Solutions

1.

KCN (1000 mg CN/L) stock:
Dissolve 0.251 g KCN and 0.2 g KOH in 50 mi of 0l water. Dilute
to 100 mi.
Holding time - 6 months.

KCN (10 mg CN/L) working solution:
Dilute 1 mL of KCN (1000 mg CN/L) stock to 100 mL with DI water.
(1 mL = 10 mg CN)
Holding time - 12 hours.

1.25 N NaQOH:
Dissolve 50 g NaOH pellets. Dilute to 1000 mL with DI water.

18 N H25042
Dilute 250 miL conc. HpSO4 to 500 mL with Dl water.

Sodium Phosphate:
Dissolve 34.5 g sodium phosphate. 0Oilute to 250 mL with 0l water.
Holding time - 1 month at 40cC.

Magnesium Chloride:
Dissolve 102 g magnesium chloride. Dilute to 200 mL with DI water.
Holding time - 6 months.

Chloramine T:
Dissolve ¥ g chloramine 7. Dilute to 100 mL with DI water.
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Hoiding time - 12 hours.
(See Note 3)

Pyridine-Barbituric acid color reagent:

Dissolve & g barbituric acid in small amount of DI water. Add

30 mL pyridine (spectrophotometric grade). Swirl well., Add & miL
conc H Cl. Swirl until cool and homogeneous. 0ilute to 100 mL
with DI water. For more than 18 readings, increase amounts as
follows: final volume - 250 mL; barbituric acid - 15 g;

pyridine - 75 mi; and conc H C1 - 15 mL.

Holding time - 1 month.

Bleach solution:

A wash bucket and wash bottle of bleach solution {approximately 5%
sodium hypochlorite) should be on hand at all times where CN is
being used.
a. Wash bucket:
Dilute 50 mL bleach to standard size waste bucket with tap
water.
b. Wash bottle:
Ditlute 10 mL bleach to 500 mL with t:p water.

8.
9.
F. Data
1.
2.
3.
Note 3.

Handling Procedures
Accuracy
a. Control chart % recovery for distilled .tandard.
b. EPA check vial must be within acceptable limits.
Precision
a. R chart for duplicates.
Recording Procedure
a. Volume (mL) used in distillation = B
b. Reading off standard curve = A
c. Yolume (mL) used in colormetric analysis = C
d. Absorbance units as read off spectrophotometer
e. Concentration in ug/L = X
A X 1000 X 50

X = B C
f. Record all of above on worksheet. Keep worksheet in lab file.
g. Record all Q.C. information on charts kept with bench log.
h. Record all samples, duplicates, and QC from worksheet into bench

log.

Chioramine 7 powder should be loose and white in color. If it is
not, it has lost C1 and is no longer good.
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G. Quality Control

1.

For 1-2 samples, 3 distillation setups are used - sample, known
standard from KCN (10 mg CN/L) working solution, spike. One of the
samples above should be used twice in the colorimetric analysis as a
duplicate.

For 3 or more samples, 1 standard, 1 EPA check vial, or 1 spike, and
1 dupiicate distillation should be run. A second duplicate as above
may also be run.

If QC's are unacceptable, the site should be resampled and the
analysis rerun. The original sample will be past the holding time.
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Cyanide Worksheet - Final Vol (mL)

B A c

mL mL CN Concentration
Used in Absorbance Concentration in Original Sample

Sample Bistillation (578 nm) Curve Final Vol (ug/L)

Blank

10

20

50

100

150

200

Concentration = A X 1000 X
CN in ug/L B

o
ol&

Run Date:
Analyst:

2456%
pdl
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TECHNIQUE USED: GC/MS - Direct Injection
A. Sampling Methodology:

1. Preservative: Storage at 40 C.

2. Holding Time: 5 days before extraction, 30 days after extract.

3. Required Volume: 1000 mL

4. Container Type: Glass bottle with Teflon seal on cap.
B. Techniques:

1. A sample is first extracted for base/neutrals, then pH is lowered and

the same sample is back extracted for the acid extractables.
2. All extracts are screened on a gas chromatoqraph.

3. Confirmation and quanitation is done by GC.MS (gas
chromatography/mass spectrometry).

€. Sample Preparation:

1. Base/Neutrals Extractions

a. Pour 1000 mL of sample into a 2000 mL separatory funnel.

b. Adjust the pH of sample to 12 pH units if needed (use either 1:1

Sulfuric Acid or 10N NaOH as required).

¢. Add internal standards, spikes and surrogates, for both the
Base/Neutral extraction, and the acid extraction, at the same
time. (The internal standard for the Base/Neutral extraction is
Hexamethylbenzene - 0.600 mg/mL. Add ' ml. of the above stock

standard to the 1000 ml. volume of sample).
d. Add 60 mL of Methylene Chloride.

-~ (D

(NaCl) and shake again for 2 minutes, venting as needed.

Shake the separatory funnel for 2 minutes; venting as needed.
[f an emulsion is formed, add 50 mL of saturated salt solution

g. Allow the organic layer to separate from the water phase for a

minimum of 10 minutes.

h. Collect the Methylene Chloride extract into a 500 ml. evaporative

flask with an attached 10 mL concentrator tube - a

Kuderna-Danish (K-D) concentrator (Note: The concentrator tube

should already contain an ebulator).
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TECHNIQUE USED: GC/MS - Direct Injection

i. 1f the emulsion interface between layers is more than one-third,
the volume of the solvent layer, the analyst must employ
mechanical techniques to complete the phase separation. This may
include stirring, filtration of the emulsion through a anhydrous
NasSO4 column (10 cm) or other physical methods (Note: If
NaS04 column is used the column should be prewet with MeCljy
and rinsed three times its volume with MeCly after sample has
been passed thru).

j. Repeat steps d, e, g and h two times more so that the sample has
been extracted a total of three times, and the final volume of
extract is 120 mi.

k. To the evaporative flask attach a three-ball Snyder column.
Prewet the Synder column by adding about 1 mL of Methylene
Chloride to the top of the column. Place the K-D apparatus on
the hot water bath set at medium 60 to 6590 C. (so that the
concentrator tube is partially immersed in hot water, and the
entire lower rounded surface of the flask is bathed in hot
vapor). At the proper rate of distillation the balls of the
column will actively chatter, but the ~hambers will not flood
with condensed solvent. Complete conc-ntration, when the volume
of liquid reaches 1 mL, should require only 15-20 minutes. Once
concentrated, allow the sample to coo!l for 10 minutes.

1. Rinse Synder column with Methylene Chl..ride before removing,
allow it to drain completely. The evaporative flask should be
rinsed next and allowed to drain into the concentration tube
before removing.

m. Add a boiling chip to the concentrator tube and attach a micro
Snyder column. Place the K-D apparatus on a tube concentrator
and take down to a volume of 1 ml, after rinsing down the micro
Synder column with MeCl,.

n. Transfer to a 20 mL vial with a teflon cap, properly labeled
(Sample # ; B/N) and store in freezer.

2. Acid Extractions:

a. Using 1000 mi. sample, previously extracted for Base/Neutrals,
adjust the pH to less than 2, using 20 »L of 1:1 Sulfuric Acid.

- Repeat steps d through m -

b. Transfer to a 20 mi. vial with a teflon screw cap, properly
labeled (Sample # ; Acid) and store in freezer.

0. Instrument Set-Up and Run:

1. Gas Chromatographic Screen for Acid Extractables. (Screen used to
obtain proper dilution for sample, so it may be run on the GC/MS).
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a. Gas Chromatograph Conditions for Base/Neutrals

Initial Temp
Hold Time
Final Temp
Ramp Rate
Inject. Temp
Detector Temp
Chart Speed
Split Time
Split Ratio

500 ¢
2 minutes
3000 ¢
8
250
300 C
0.5
0.75
80:1

b. Gas Chromatograph Conditions for Acid Extractions

Initial Temp
Hold Time
Final Temp
Ramp Rate
Inject. Temp
Detector Temp
Chart Speed
Split Time
Split Ratio

400 ¢
3.5
200 C
6
2000 C
2250 ¢
0.5
0.50
80:)

¢. Instrument used for Base/Neutral and Acid Extraction Screen

Hewlett Packard 5880

d. Column Type:

Capillary Column - SPB-5
CFS-41038
32-1D

J0M

.25

2. Gas Chromatography/Mass Spectrometer for Base/Neutrals and Acid
Extractions - Internal Standard Technique

a. Gas Chromatograph Conditions for Base and Neutrals:

Initial Temp
Hold Time
Final Temp
Final Time
Ramp

Inj. Temp
TCO

Aux. Temp
Chart Speed
lero

FID Signal
Splitless Time

Split Ratio

50
4
290

8
250
280
280

0.0

10.0

T8
0.5 min

80:1
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TECHNIQUE USED: GC/MS - Direct Injection

b. Gas Chromatograph Conditions for Acid Extractions:

c.

d.

Initial Temp 500 ¢
Hold Time 4.0
Ramp 8
Final Temp 220
Inj. 200
TCD 280
AUX 280
Split Time 0.5
Split Ratio 80:1

Column Type: Capillary Column - SPB-5
CFS5-41033 30 M
32-1D .25

Mass Spectrometer Conditions for Base/Neutrals:

{on Source Temp 280
Low Mass 45
High Mass 450

. Mass Spectrometer Conditions for Acid Extractions

lon Source 280
Low Mass 45
High Mass 350

E. Data Handling Procedures:

1. Accuracy:

d.

Recovery of the Internal Standard

b. % Recovery of the Q.C. Spikes
2. Precision:

a. Duplicates

b. Standard Curve Linearity
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3.

Data Recording Procedures:

a. The integration program (m) is used to integrate the data.
(Hewlett Packard 1000, E series, attached to the GC/MS)

b. Hard copies of the integration are printed by the Hewlett Packard
printer 9876A.

¢. The data is then reviewed by the supervisor.

d. The data is then entered into the general laboratory computer for
dissemination.

F. Reagents:

1.

Refer to Federal Register, July 1, 1982, Method 625, (625-3) -
Reagents.

Blank Water: water from a Sybron/Barnstead megohm - cm #82770
water purifying system is used.

G. Quality Control:

1.

Duplicates
a. One duplicate analyzed for each 5 samples.

Blanks
a. One blank analyzed for each group of samples from the same
site or source.

Spike

a. EPA quality control sample analyzed for each group of samples
(both B/N and acid extractions). Prepared according to the sheet
received with the sample, in DI water.

b. One sample in 20 should be spiked with the standard to determine
matrix interference - % recovery..

Data Review

a. The analyst should take special care to ensure the compound of
interest has not exceeded the maximum peak area count allowed by a
16-bit computer (32767 counts).

b. If the area count has exceeded the 32767, a secondary ion, of
lesser abundance, should be selected to be targeted by the
intergration program. 1If this is not possible, then the run
should be repeated on dilutions, or the data report must be
prefaced with a "greater than" for a reported concentration.
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TECHNIQUE USED: GC/MS - Direct Injection
H. Washing:
A1l glassware used (i.e. transfer pipettes, separatory funnels, etc.) are

washed with hot water and soap, rinsed well with D.I. water, and triple
solvent rinsed: Acetone, Methylene Chloride and Hexane - in that order.

I. Safety:

All of Section 9.0 - Laboratory Safety - should be read before preceeding.

CND/pd1

(1837)
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Method §25—Base/Neutrals and Acids

1. Scope and Application

1.1 This method covers the determination
of & number of organic compounds that are
parutioned into an organic solvent and are
amenable to gas chromatography. The
parameters listed in Tables 1 and 2 may be
qualitatively snd quantitatively determined
using this method. ‘

1.2 The method may be extended o
inciude the parameters listed in Table 3.
Benzidine can be subiect to oxidanve loases
during solvent concentration. Under the
alkaline conditions of the extraction step, a-
BHC, y-BHC, endasuifan [ and U, and endnin
are subject ta decompasition.
Hexachlarocyclopentadiene is subject to
thermal decampasition in the inlet of the gas
chromatograph. chemical reaction in acetone
ealytion, and photochemical decomposition.
N-nitrosodimethylamine is difficult to
separate {rom the solvent under the

chromatographic conditions descnbed. N-
nitrosodiphenylamine decomposes in the gas
chromatographic inlet and cannot be
separated Tom diphenviarine. The preferred
method for each of these parameters iy listed
in Table 3.

1.3 This is & gas chromatographic/mass
spectrametry (GC/MS) method applicadie to
the determnination of the compounds listed ia
Tabies 1, 2. and 1 in mumc:pal and industnal
discharges as grovicded under 40 CFR 136.1.

1.4 The method detestion limit (MDL
defined in Section 16.1)' for each parameter
is listed in Tabfes 4 and 5. The MDL fora
spec:fic wastawater may ¢:iler Ffum hose
listed. depending upon the nature of
interferences .n the sample mamx.

1.5 Any modificauon to this methad,
bevond those exprassiv permittad. snail be
considered as a maior modification subject 20
acplication and aporovai of alternate tast
procedures under 30 CFR 135.4 and 138.5.
Depending upon rhe nature of the
modification ang the extent of intended use.
the applicant may be reqlired to demonstrate
that the modificatians wril produce
equivalent cesults wnen applied to relevant
wastewaters,

1.8 This method i3 restricted ta yse hy ar
under the supervision of inalysts
expemenced in the yse of a zas
chromatograzh/mass spaciozmeter and in the
nterpratation of mass scectra. Each analyst
must demonsirate the aduily 'o generite
acceptadle resuits witn imy method using the
procedure descnbed n Sect:on 8.2,

2. Summary >f Method

21 A measured volurre of sample,
approximaiely 1-L. 1s seniaiiy exwracted with
methylene chionde at a pH greater than 11
ard again at a pH iess 'han 2using a
senaratory funnel or a canl.iuous extractor.
The methylene chloniue ex-ract :s dred.
concentrated ‘o a valume of L ml and
anaiyzad by GC/MS. Cualitatve
.denuficatian of the narameters in *he extract
s performed using the retention nme and the
relanve abundance of diree charactensuc
Masses (m/z}. Quantitative analysisis
seciarmed using either sxtermal or intemal
stancdard techniques with e single
charactenstc m/z

2. Interferences

3.1 Method interferences may be caused
by contaminants in solvents, resgents,
zlassware, and other sample 2rocessing
hardware that lead to discrate artifacts and/
or elevated baselines in the total ion current
profiles. All of these materials must be
routinely demonstrated to be free from
interferences under the conditions of the
analysis by running laboratory reagent
Slanks as descnbed in Section 8.1.3.

311 Classware must be scrupulously
¢leaned.? Clean all glassware ss soon as
possibie after use by nnsing with the jast
soivent used in it. Solvent nnsing snould be
followed by detergent washing with hot
water, and nnses with tap water and disulled
water. The 2/assware anould then be drained
dry, and heated in & muifle furmace at 400 °C
for 15 ta 30 cun. Some thermally stable
matertals. such a3 PCHs, may not be
eiiminated by s geatment. Scivent rinses
with acetone and pesticide quality hexane
may be subshtuted for the muifle fumace
heating. Thorough minsing with such solvents
ustuaiiy eiiminates PC3 interference.
Yaiiumetnc ware snculd not be zeated in s

muille fumace. After drying and cociing,
glassware thouid be sea:ed and stored n &
clean envirgnment 'a prevent any
accumulanon of dust ar ather contaminants.
Slore inverted or capped with aluminum fod.

3.1.2 Theuse of high punity sesgents and
solvents helps to mimimize interference
problems. Punficaton of solventa by
distilation wmn ail-glass systercs may be
requured.

32 Mamx wnterferences may Se caused
Sy cesniarunants that are cg-extracied Tom
the sample. The extent of matnx
interferences will vary consideradly from
sourca (o source, depend:ng upon Uie nature
and divernity of the :ndustr:al compiex of
municipaiity being samplad.

3.3 The base-neutral extraction may
cause sigruficantly reduced recovery of
prenol. 2-methviphenat. and 2.4
dimethyiphenal. The analyst must recagnize
that resujts obtaired unzer ‘hese conditions
are MUNIMUM concentrations.

3.4 The packed zas chremategraphic
columns recomumended {or the basic {raction
may not exiubit sufficient resolution for
certain isomenc pairs including the feilowmng:
anthracene and phenantirene: carysene and
henzo(alanthracene; and
Yenza{b)fluaranthene and
benza(k!luoranthene. The gas
chromategraphic retention ume and Mmass
soecirs for these pairs of compounds are nat
sutficiently cilferent to maxe an
anambiguous dentification. Alternative
rechnigues ghouid be used o idenni’and
gzantfy these specific compounds. auch as
\Method 810.

3.5 [n sarcples that contain an inordinate
avmber of interferences. the use of chemical
iontzaticn (CI) mass specirometry may make
ident:fication easier. Tables 8 and 7 nive
characiensuc Clions for most of the
compounds cavered by thig method. The use
of C! mass specirometsy ‘0 suppart elecTon
igriization (EI) mass spectromerry is
sncouraged but not required,

4. Safety.

41 The toxicity or carcinogenicity of each
reagent used in this method have not been
precisely defined: however, each chequcal
compound should be treatsd as a potential
health hazard. From this viewpoint. exposure
to these chemicals must bYe reduced to the
lowest possible level by whatever meana
avaiiable. The laboratory is responaibie for
maintaining & current awareness file of
QSHA regulations regacding the safe
handling of the chemicais specified in this
method. A reference file of material data
handling sheets shouid also be made
availabie to ail personnel involved in the
chemical analysis. Additional references to
laboratory safety are available and have
heen ident:fied **for the information of the
anaivet

4.2 The {cllowing parameters covered by
this method have been tentatively classified
as xnown or suspected. human or mammalian
carcinogens: benzo(a)anthracene, Senzidine,
3.3'-dichicrobenzidine. benzo(a)pyrene, a-
BHC, 3-BHC. 8-BHC. y-BHC,
dibenzofa.hlanthracene, N-
atrosodimernyiamine, $.4'-COT, and
poiyctlorrnated Sipheayls (PC3s). Primary
standards of hese toxic caompounds shoald
be prepared in & hood. A NIOSH/MESA
aopraved toxic gas respirator shouid be warn
when the analyst handies high concentrations
of these toxuc compounds.

5. Apparctus end Matarrals

5.1 Sampling equipment. for discrete or
composit sampling.

5.1.1 Grab samplie bottle—1-L or 1-gt,
amber glass, ftted with a screw cap lined
with Teflen. Foil may be substituted for
Teflon :f the sample is not carrosive. If amber
Yottlas ace not available. protect samoles
“sm light. The bottle and cap liner must be
washed. nnsed with acetone or methylene
shlonde, and dried before use to munumize
contaminalon.

5.1.2 Automatic sampler {optional}=The
sampier must incorporate giass sampie
containers for the collection of a minimum of
230 =L of samele. Sampie containers must be
kent sefmgerated at 4 'C and protected {rom
gat dunng compositng. [f the sampler uses @
ser:staitic sump. & mugimum length of
zompressibie siiicons rubber tubing may be

“used. before use, however, the compressible

rubing shouid be tiroughly minsed with
methanci. followed by repeated rinsings wath
zistiiled water 10 qun:mize the poteanal for
ccataminaton of the sampie. An integrating
Jow meter ts required 'a caiiect low
aropartional compasites.

5.2 Giassware (All spec:ficatiany are
suggested. Catalcg numbders are included faor
JAlustration ondy ) .

5.21 Separatory funnel—2-L.-with Teflon
stopcock.

5.2.2 Orving column—Chromatographic
coiumn. 19 mm (D, with coarse it fijter dise.

5.2.3 Concentrator tube. Kudema-
Lan:sh~—10-mL graduatzd (Kontes K-3570050=
1025 ar equivalent). Calitraticn must be
checked at 'he voiumes emnloved in the test.
Ground glass stopper s used 2 prevent
avaporation of extracts.
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$.2.4 Evaporative flask, Kudema-
Danish—500-mL (Kaontes K-37001-0500 or

equivalent). Attach to concentrator tube with

spnngs.

5.2.5 Snyder column. Kuderma-Danish—
Three all macro (Kontes K~303000-0121 or
equivalent). '

$.2.8 Snyder column, Kudema-Danish—
Two-ball macro (Kontes K-569001-0219 or
equivaient).

5.27. Viais=—10t0 1S-mL, amber glass.
with Teflon-lined screw cap.

$.2.8 Continuous liquid—liquid
extractor—Equipped with Teflon or glass
connecting joints and stopcocks requiring no
lubrication. (Hershberg-Wolf Extractor. Acs
Glass Company. Vineland, N.|.. P/N 6841-10
or equivalent.)

$.3 Bouling chips—Approximately 10/40
mesh. Heat to 400 °C far 30 min of Soxhlet
extract with methylene chionde.

5.4 Water bath—Heated, with concentric
ring cover. capabie of temperature control
{=2°C). The path shouid be yused in a hood.

5.5 Balance—Anaiytical. capadle of
accurately weighing 0.0001 g.

5.8 GCC/MS system:

5.8.1 Gas Chromatograph—An analytical
system complele with a temperature
programmadie gas chromatograph and all
required accessores inciuding syringes,
analyucal columns, and 3ases. The wnjection

port must be designed foe on-column injection

when using packed columns and for splitless
injection when using cagilary columns.

5.8.2 Coiumn for hase/neutrais—1.8 m
long x 2 mm 1D giasa. packed with 3% $P-
2250 on Supelcoport {10G/120 mesh) oe

equivalent. This coiumn was used to develop

the method performance statements in

Section 16. Guideiines for the use of alternate
column packings are provided in Section 13.1.
$.8.3 Column for acids—1.8 m long x 2 mm

ID glass. packed with 1% SP-1240DA on
Supelcopart (100/120 mesh} ar equivalent.

This column was used to deveiop the method

performance statements in Section 18.
Guidelines for the use of alternate column
packings are given .n Section 13.1.

$.8.4 Mass snecirameter—Capable of

scanning Tom 35 to 450 amu every 7 3 or less,

utilizing a 70 V {nominal) eiectron energy in
the electron :mpact :omization mode, and
producing a mass soecirum which meets all
the cziterta (n Table 3 when 50 ng of
decatluorotriphenyl phosphine (DFTPR:
bisiperiluoropnenyil pnenyl phospnine} is
injected througn ne CC anlet.

5.8.5 CC/M3 aterface—Any GC o MS
interface that gives acceptable calicration
points at 30 ng per niection for each of the
parameters of interest and achieves all
acceptable pertarmance cntena Section 12)
may ce used. CC !0 MS interfaces
constructed of all gidss or glass-lined
materiais are recommended. Giass can be
deactivated by siilarizing with -
dichlorodimethytsiiane.

5.8.8 Data system—A computer system
must be interfaced to the masa spectrometer
‘hat ailows the continuous acquisition and
storage on machine-readable media of all
mass spectra obtained throughout the
duration of the chromatographic program.

The computer must tave software that allows

searching any GC, MS data file for specific

m/z and plotting such m/z abundances
versus time or scan number. This type of plot
is defined as an Extracted [on Current Profile
(EICP). Software must also be available that
allows integrating the abundance in any EICP
between specified time or scan number
limits.

8. Reagents

6.1 Reagent water—Reagent water is
defined as a water in which an (nterferent is
not observed at the MDL of the parameters of
interest.

8.2 Sadium hydroxide solutian {10 N}=
Dissolve 40 g of NaQH {(ACS] in ceagent
water and dilute to 100 mi.

8.3 Sodium thiosulfate=={ACS) Cranuiar.

8.4 Suifunc scid (1 +1)}=Sicwly. add 50
mb of HSQ*(ACS. sp. . 1.84} to 30 mL of
reagent water.

8.5 Acetone. methanol, methlylene
chloride—~Pesticide quality or equivalent

8.8 Sodium suifate—{ACS) Granular,
anhydrous. Punfy by heating at 400 'C for4 b
in a shailow tray.

3.7 Stock standard solutions (1.00 ug/
wull—stancard sciutions can 3e prepared
from pure standard matenais or purchased as
cer:fied sowutions,

8.7.1 Prepare stock standard solutions by
accurately we:ghing about 0.0100 g of pure
matenal. Dissoive the matenal :n pesticide
quality acetone or other suitable solvent and
dilute to volume in a 10-mL voiumetric flask.
Larger volumes can Ge used at the
convenience of the analyst. When compound
purity is issayed to Je 9% or zreater, the
we:ght may be used without correction o
caiculate the concenctration of the stock
standard. Commercially prepared stock
standacds may be used at any concentration
if they are cerufied by th: manulaciurer or oy
an independent source. :

8.7.2 Transfer the stock standard
solutions into Teflon-aesied screw-cap
botiles. Store at 4 "C and protect from light.
Stack standard solutions should be checxed
frequently for signs of degradation or
evaporation. especiaily just grioe ‘o preparing
calibration standards rom them.

8.7.3 Slock standard solutions must be
replaced after six months. or sooner if
companson with quality controi check
sampies indicate & probelm.

8.8 Surrogate standard sptking solution—
Select a minimum of three surrogate
compounds from Table 8. Prepare 3 swrrogate
standard spiking solution cantaining each
seiected surrogate compound ata
concentration of 100 wg/mL ‘n acetone,
Addition of 1.00 mL of tus solution to 1000
mL of samgie s equivalen! to a concentration
of 100 ug/L of each surrogate standard. Store
the spiking soiution at 4 "C (n Teflon-sealed
glass container. The solution shouid be
checked ‘requently for stability. The solution
must be replaced after six months, or socner
if comparison with quality controi check
standards ndicates a prodlem.

8.9 CFTPP standard—Prepare a 28 ug/mb
solution of DFTPP n acetone.

8.10 Quality control checx sample
concentrate—~See Section 8.2.1.

7. Calibration

7.1 Establish gas chromatographic
operating parameters equivaient to those
indicated in Tables 4 or 8.

7.2 Intemal standard calibration
procedure—To uae this approach. the analysy
must seiect three or more internal standards
that are similar i analytical behavior to the
compounds of interest. The analyst must
further demonstrate that the measurement of
the internal standards is not affected by
method or matrix wnterferences. Some
recommended internal stancards are listed g
Table 8. Use the base peak m/z as the
primary m/z for quanufication of the
standards. Uf interferences are noted, use one
of the next two mast itnlense masses [or
quantification.

7.2.1 Prepare calibration standards at a
mirumum of three concentration leveis for
each parameter of interest by adding
appropriate volumes of ore or more stock
standards to a volumetric flask. To each
calibration standard or s:andard mixture, add
a krown constant amount of ane or more
internal standards. and and dilute to volume
with acetonre, One of *he calibraticn
standards should be at a concentration near,
but above. the MDL and the other
concentrations should correspond !0 the
expected range of concentrations found in
real samples or shouid define the wurking
range of the GC/MS system.

7.2.2 Usinginjections of 2 t0 5 xl. analyza
each caiibration standard acccrding to
Section 13 and tabuiate the area of the
prmary characterisic m/z Tabies 4 and 8}
against ccncentration for each compound and
internal standard. Caiculate response factors
{RF) for each compound using Equation 1.

Equation 1.

(ANG)

(A&l

where:

A, = Ares of *he charactenstic m/z {or the

parameter 0 0e measured.

A, =Area of the characiensuc m/z for the

.nternal standard
C, =Concenatration of the internal standard
(pg/Ll).
C,=Concentration of the parameter ta be
measured (ug/ L)
If the RF vaiue over the working range is a
constant ( <33% RSD). the RF can be
assumed to Seinvarant and the average RF
can be used for calculations. Alternanuvely.
ke resuils can De used o plot a calibration
curve of response rauos. AL/ A, vs. RF.

7.3 The working caiibration curve or RF
must Je venfied on each working day by the
measyrement of one or more caitbration
standards. lf the response ior any parameter
varies from the predicied esponse by more
than $£20%, the test must be repeated uning e
fresh calibration standard. Alternativeiy. a
new caiibration curve must Se prepared [or
that compound.

8. Quality Controf

8.1 Each laboratery that uses this method
is required to operate 2 farmal guaiity contel
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program. The minimum requirements of this
program consist of an umitiai demonstration of
laborstory capability snd aa ongoing
analysis of sptked samples to evaluate and
document data quality. The laboratory must
maintain records to document the quality of
data that is generated. Ongoing dats quality
checks are campared with established
performance criteria ta determine if the
results of analyses meet the performanca
characteristics of the method. When results
of sample spikes indicate atypical method
performance. & quality controt check
standard must be anaiyzed to confirm that
the measurements were performed in aa in-
control made of aperation.

411 The analyst must make an initial.
one-time, demonstration of the ability to
genecrate acceptable accuracy and precision
with this method. This abulity is established
ay described in Section 8.2

8.1.2 [nrecognition of advances that are
occuring in chromatography, the analyst is
permitted certain options {detailed in
Sections 106 and 13.1) to improve the
secaratons or lower the cost of
measurements. Each !ime such a modification
is made to the method. the analyst is required
to rapeat the pracedure in Section 8.2

8.1.3 Before processing any samples. the
analyst must analyze a reagent water blank
to demonstrate that interfarences from the
analyrical svstem and glassware are under
contol. Sach time a set of 1ampley is
extracied or reagents are changed. a reagent
water hlank must be processed as a
safeg:ard against laboratary contamination.

8.1.4 The labaratory must. on an angoing
basis. sprke and anaiyze s minimum of 5% of
all sampies !0 monitor and evajuate

aratory data quality. Thus procedure is

icnbed n Section 8.3.

8.1.5 The laboratory must. on an ongoing
basis. demonstrate through the analvses of
quality control check standards that the
operation of the megsurement syatem is in
conwol. Thus procedure is descrbed in
Section 8.4. The frequency of the check
standard analyses is equivaient to 5% of all
samples analvzed hut may de reduced if
ipike recovenes from sampies (Section 8.3)
meet ail specified quality conzrol criteria.

8.1.8 The laboratory must maintain
performance records to document the quality
of data that is generated. This procedure s
descibed in Section 4.5,

8.2 To establish The ability to generate
acceptable accuracy and precision. the
analyst must perform the following
operations.

8.21 A quality control (QC) check sample
concentrate is required contairung each
sarameter of interest at g concentration of
100 ug/mi in acetone. Multiple salutions may
be required. PCBs and muiticomponent
pesticides Qay be smutted from this test. The
QC check sampie concentrate must be
obtainad from the U.S. Environmental
Protection Agency, Environmeantal Monitoring
1nd Support Laboratory in Cincinnati. Qhuo,
d avauabie. If not available from that scurce.
the QC check sampie concentrate must be
obtained from another axternal source. [ aot
tvailable from either source abave. the QC

the laboratary usming atack standards

jeck sample cancentrate must be prepaced

prepared independently from those used for
calibration. )

8.2.2 Using s pipet. prepare QC check
samples st a concentration of 100 ug/L by
adding 1.00 mL of QC check sampie
concantrate to each of four 1-L aliquots of
reagent water,

8.23 Analyze the well-mixed QC check
samples accarding to tha method beginning in
Section 100or 1. *

824¢ Calculate the sversge recovery (X)
in ug/l. and the standard deviatien of the
recovery (4} in ug/L for each parameter using
the four results.

82.3 Foreach patameter compare s and X
with the corresponding acceptance criteria
for precision and accuracy. respectively,
found in Table 8. If ¢ and X for all parameters
af interest meet the acceplance crileria, the
sysiem performance is acceplabdle and
analysis of actual samples can begin If any
individual ¢ exceeds the precision liumit ar
any :ndividual X fails outside the range for
accuracy, the system performance is
unaccaptadie for that parameter.

Nots.—The \arqe number of pararmeters in
Tabie 8 gresent g substantiai probsbility that
one of more wril fail at (east one of the
acceplance critera when all parameters are
anaiyzed. .

8.2.8 When one or more of the parametars
tested {ail at 'east crie of the accentance
cnteny. the analyat Swust proceed according
1o Section 8.2.8.1 or 3.2.8.2

8.2.8.1 locate and correg! the source of
the proolem and sepeat the test for all
paramatery of interest Segining with Secuon
8.2.2

8.28.2 Beainning with Section 8.2.2, reqeat
the teat only for thase parameters that failed
10 meet critera. Repeated failure. howaver,
will confirm a generai problem with the
measurement system. U s accurs, locate
and correct the source of the prodiem and
repeat the test for all compounds of interest
Deginning with Section 8.2.2

8.3 The laboratory must on an angaing
basis, spike at ieast 5% of the samples {rom
esch sample site being monitored (o assass
accwracy. For laboratones analyzng 1 to 20
samples per month. at (east ore sprked
sample par month is required.

4.3.1. The concenation of the spike in
the sample should be determined as {allows:

8.3.1 [ asin compliance momtonng, e
concentration of a specific paramater in the
sampie is being checiked against a regulatory
concentration limit, the spike should be at
that limit or 1 to § times higher than the
hackground concenwation determined in
Section 8.3.2, whichever concenration would
be larger.

8.3.1.2 U :he concentradon of a specific
parameter i the sample 18 not heing chacked
againet a limit apec:fic 1o that parameter, the
spike shiould be ® 100 ug/L or 1 t0 § fimes
higher than the Yackground concentrstion
determuned in Section 8.3.2, whichever
concenation wouid be larger.

8313 Uitis unpractcal to determine
background levels befors apikung (2.3,
maxamum hoiding times wiil be exceeded),
the spike concentration should be /1) the
regulatory concentrauon drmt. if any: or, if
none {2} the larger of sither § umes fugher
than the expected background cancentration
ar 100 ug/la

o

832 Analyze one sample aliquot ta-
determine the background concantration (B)
of each parameter. {f necassary, prepare o
new QC check sample concantrate (Section
8.2.1) appropriate for the background
caoncentrations in the sample. Spike & second
sample aliquot with 1.0 mL of the QC check
sample concentrate snd analyze it to
determine the concantration after spiking (A)
of each parameter. Calculate each percent
recovery (P) as 100{A-B}R/T, where T is the
known true value of the spike.

8.1.3 Campare the percent recovery (P} for
sach parameter with the cortesponding QC
acceptance criteris found in Table 5. These
acceptance criteria were calculsted to
include an allowance for srror in
messurement of bath the background and
spike concenTationy, assuming 8 spike to
background ratio of 5:1. This error will be
accounted for 10 the extent that the analyst's
spike ‘0 background ratio approaches 5:1.' U
spiking was performed at a concentration
.ower than 100 ug/L the analyst must use
either the QC acceptance crteria in Table 8,
or optioral QC acceptance cntena caiculated
{ar the specific spuke concantration. To
calcuiate aptional aczeptance criteria for the
recovery of a parameter (1) calculate
accurmacy (X'} using the equation in Table 7,
substtunng the spike cancentration {T) for G
(2) calculate averall precision 18] using the
equation :n Table 7. subsuituting X' for X: (3)
caiculate the range for recovery at the spixe
concentraticn as {100 X'/ T)=2.44(100 S/ T N7

3.3.4 I any individuai P falls autside the
designated range for recovery. hat parametar
has faiied 'he acceptance critens. A check
stanzasd zontairung each parameter hat
failea ‘me critera Tust de analyzed as
descrihed (n Section 8.4.

8.4 fany parameter faiis the accaptance
crlera ‘or recovery 1o Section 8.3. 4 QC
check standard containing each paramater
that ‘ailed must be prepared and anslyzed.

Note.-The requency for the rsquired
analysis of a QC check standard wiil depend
upon the number af parameters be:ng
nmuitaneousiy ‘ested, the complexsty of &
sample mamx. and the performance cf the
labaratery. U[ the sndre list of single-
camganent parameterss it Table 3 must be
Measured \n e sampie n Section 8.3, the
probability that the analysis of @ QC check
standard wiil be required (s Bigh. a this case
the QC check 1tandard should Se rauunely
analyzed with ‘he spke sampie.

84.1 Prepare the QC check standard by
adding 1.0 mL of QC check sampie
concentate ‘Sections 8.2.10r8.3.2)to 1 L of
reagent water, The QC check standazd needs
only ta contaiun e paramerery that failed
cTitena 10 e lest 1 Secuscn 8.3,

8.4.2 Analyze the QC check standard to
determine 'he concentration measured (A} of
each parameter, Calculate each pescent
recovery Py} a3 100 {A/T)X, whnere T is the
Tue vajue of the standard concantration.

8.4.3 Compare the percent recovery (P}
for each parameter with the corresponding
GC acceprance critenia found in Table 8
Oniy parametery that faiied the testin
Section 8.3 need to be compared with thess
critena. [ the recavery of any such parameter
fails outside the designated range. the
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labaratory performance for that parameter is
judged to be out of contol. and the problem
must be immediately identfied and
corrected. The analytical resuit for that
psramater in the unspiked sample is suspect
and may not be reported for regumory
comspliance purposes.

8.5 Aspartof the QC progrnm for the
laboratory, method acturacy for wastewater
sampies must be assessed and records must
be maintained. Aflter the anaiyws of five
spiked wastewater samples as in Secton 8.3,
calculate the average percent recovery (P}
and the standard deviatian of the percent
recovery {1,). Express the accuracy
assessment as a percent interval from P—2s,
to P29, If P=90% and s, = 10%, for
exampie, the accuracy nilervai is expressed
a3 70 —-110%. Update the accuracy
assessment for each parameter on a regular
basis (e.g. after each five to ten new accuracy
measurements).

8.8 As aquality conmol check. the
laboratory must spuke all samples with the
surrogate standard spiking solution as
described in Section 10.2 and caiculate the
percant recavery of each surrogate
compound.

8.7 Itis recommended that the laboratory
adopt additional quaiity assurance praciices
for use with thia method. The spec:fic
praciices nat are most productve depend
upon the needs of the laboratory and the
nature of the samples. Fieid duglicates may
be analyzed to assess the precision of the
envirorunental measurements, ‘W henever
possible. the labaratery should analyze
standard reference matenais and participate
in relevant performance evaluation stucies.

9. Somple Collection, Preservation, and
Handling

9.1 Grab samples must be collected in
glass containers. Canventiornal sampling
practices ' should be failowed. except that
the bottle must not be srerinsed with sample
before collection. Composite samplies shouid
be coilected in reirigerated glass containers
in accordance with the requirements of the
program. Automauc samegiing equipment
must be as fTee as possible of Tygon tubing
and other potennial sources of zonlaminauon.

9.2 All sampling must e iced or
refrigerated at 4 'C from the 'me of collection
untl extraction. Fiil the sample bottles and. if
residual c'ﬂcnne '8 gresent, aad 80 mg of
sodium thiosuifate per .iter of sample and
mix weil. EPA Metheds 130.4 and 330.5 may
be used for measurement of residual
chlonne.® Fieid test kits are available for this
purpose.

9.3 All samples must be extracted within
7 days of callection and compietely analyzed
within 40 days of extraction.

10. Separotory Funnel Extraction

10.1 Samples are ysuaily extracted using
separatory funnei techniques. f emulstons
w1l prevent achieving accegrable salvent
recovery with separatory funnei excractions,
cantinuous extracticn (Section 11 may be
used. The separatory funnel extraction
scheme described Yelow aesumes a sample
volume of 1 L. When samole volumesof 2L
are to be extracted. use 250. 100. and 100-mL
volumes of methylene chionde for the seral

extraction of the base/neutrals and 200, 100,
and 100-mL volumes of methylene chloride
for the acids. -

10.2 Mark the water meniscus on the side
of the sample battle for later datermination of
sample volume. Pour the entire sample into a
2-L separatory funnel. Pipet 1.00 mL of the
surrogate standard spiking solution tnto the
separatory funnel and oux well. Check the
pH of the sample with wide-raage pH paper
and adjust to pH> 11 with sq;hum nydroxide
solution. -

103 Adde0omLof me&hylene chloride to
the sampie bottle. seal. and shake for 30sto
nnse the inner surface. Trans{er the solvent
to the separatory funnei and axtract the
sample by snaking the funnel for 2 min ymth
senodic venling to release excess pressure.
Aljow the organic layer to separate from the
water phase {or s minimum of 10 mun. [f the
emuision unterface between layers is more
than one-third the volume of the solvent
layer, ‘he anaiyst must employ mechanical
‘ecaniques o complete the phase senaration.
The optimum techinique depends ypon the
sampie, byt may :nciude stuming, filtration of
the ermwsion irough 3lass wool,
cenmfugaton, ar otler pnysical methods,
Collect the methylene chlonde extractina
250-mL Exienmeyer Nask. [f the emulsion
cannot he broxen (recovery of less than 80%
of the metnyiene cniomde. corrected for the
water soiubiity of methylene chionde),
transfer the sample. salvent and emulsion
into the exacton chamber of a continuous
extractor and praceed as descnibed in Section
11.3.

10.4 Add a second 60-mL volume of
methylene chlorde ta the sampie bottle and
repeat the exiracton procedure a second
time. combining the extracts in the
E:slenmever Nask. Perform a third extraction
in the same manner. Label the combined
extract as the pase/neutral fraction.

10.8  Adjust the pH of the agueous phase
to less than 2 using sulfunc acid. Senally
extract the acidified aqueous phase three
imes with 80-mlL aliquots of methylene
chlonde. Collect and combine the extracts in
4 350-mL Erlenmeyer lask and label the
combined extrac:s as the acid fraction.

10.8 For each fracuon, assembie a
Kuderma-Darusn (X-0) concenwator by

attaching s 10-mL concentrator tube to & 500-

mL evaporative flask. Qther concentration
devices or techniques may be used in glace of
the K-D concentrator if the requirements of
Section 8.2 are met.

10.7 For each Taction. pour the combined
extract through a solvent-nnsed dryunng
column containing apbuut 10 cm of anhydrous
sodium suifate. and collect the exract in the
K-J concentrator. Rinse the Erlenmeyer flask
and coiumn with 20 to 30 mL of methyiene
chionde to complete the quantitative transfer.

10.8 Add one or two ciean bailing chips
and attach a three-bail Snyder column (0 the
evapgrative flask for each fractian. Prawet
each Snyder calumn by adding about 1 mL of
methyisne chiaride to the top. Place the K-0
apparatus an a4 hot water hath (860t 85 °C) 10
that the concentrator tude is partiaily
immersed in the haot water, and the entire
lower mounded surface of the Mlask is bathed
with hat vapar. Adjust the verical pasition of
the appacatus and the water temperature s

required to complete the concentration in 18
to 20 min. At the proper rate of distillation thy
balls of the column will actively chatter byt
the chambers will not fload with condensed
solvent. When the apparent volume of liquid
reaches 1 ml, remove the K-D apparatus
from the water bath and allow it i3 drawn and
cool for at least 10 min. Remove the Snyder
column and rinse the flask and its lower joint
into the concentrator tube with 1 1o 2 mL of
methylene chioride. A $-mL syringe is
recommended for this operation.

10.9 Add another one or two clean boiling

hips to the concentrator tube for each
frac:xon and sttach & two-ball micro-Sayder
column. Prewet the Snyder column by adding
about 0.5 mL of methylene chlonde 1o the tap.
Place the K-D apparatus on a hot water bath
(60 to 85 °C) so that the concentrator tube is
partiaily immersed in hot water. Adjust the
vertical position of the apparatus and the
water temperature as required !0 complete
the concentration in § 1o 10 min. At the
proper rate of distillation the bails of the
column will actively chatter but the chambery
will not lood with condensed sclvant. When
the apparent volume of liguid reeche: about
0.5 mL. remove the X-D apparatus ffom the
water bath and allow it to drain and coal for
at least 10 min. Remove the Sayder columa
and onee the lask and its lower joint inta ‘he
concentatar tube with appeoximately 0.2 mL
af acetone or methyiene chiande. Adjust the
final volume ta 1.0 mL with *he solvent
Stopper the cancentrator 'ube and stare
reingerated if further processing will not be
performed immediately. [f tie exiracts will be
stored longer than two days, they shouid be
ransferred to Teflon.sealad screw-cap vials
and labeied base/zeutral ar ac:d fraction as
appropriate.

10.10 Determine the original sampls
volume by refilling the sample bottie to the
mark and ‘ransierring the liquid o a 1000~k
graduated cylinder. Record the sampie
volume to the nearest 5 mi.

11. Cantinuous Extraction

11.1 When expenience with a sample from
a given aource :ndicates that a serious
emulsion problem wiil result or an emulsion
is encauntered using a separatory funnel
Seciion 10.3, & continuous extracior snouid be
uged.

11.2 Mark the water meniscus on the sids
of the sample bottle for later determination ol
sampie volume. Check the pH of the sampie
with wide-range oH paper and adjust 0 pH
> 11 with sodium “,c..roxxde soiution.
Transier the sampie o the continuuus
extractor and using ¢ pipet, add 1.00 mL of
surrogate standard spiking soiution and mux
weil. Add 30 mL of methylene chionde to the
sample hortle, seal. and shake for 30 s to
rinsa the uner surface. Transfer the soivent
to the extractor.

11.3 Repeat the sample bottle rinse with
an additional 50 to 100-mL poruon of
methylene chlonde and Idd the nnse to the
extractor.

11.4 Add 200 to 500 mL of methylene
chloride tq the distiling lasx. add suificient
reagent water 0 ensure proper aperation,
and extract for 24 h. Ailow to coof, then
detach the disulling lask. Dry. concentrate.
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H
E, snd seal the extract as in Sections 10.8 are shown in Figures 1 through 12 Other -
i through 10.9. packed ar cupillary (open-tubuiar) columns ar Concentration (ug/L)m Ay

11.5 Charge a clean dnsulhng flask with chromatagraphic conditions may be used i o {ALJ(RF)(V,)
- 500 mi of methylene chloride and attachitto  the requirements of Section 8.2 are met. - *

the continuous extractor. Carefully, wiile 13.2  Alter conducting the GC/MS

v sumng. adjust the pH of the aqueous phase performance tests i Section 12 calibrate the where:
% to less than 2 using suifuric acid. Extract for system daily as descmbed in Section 7. A, =Area of the characteristic m/z lor thc
b 24 h. Dry, concentrate, and seal the extract as 13.3 If the internal standard calibration parameter of surTogate standard to be
t in Sections 10.8 through 10.9. srocedure iy being used, the internal standard measured.
E- ’ 12. Daily GC/MS Perfarmance Tests must be added to sample extract and mixed

121 At the beginning of each day that
snalyses are to be performed, the GC/MS
system must be checked to see if scceptable
performance cntena are achieved for
DFTPP.'* Each day that benzidine is to be
determined, the taring factor cnterion
descrbed in Section 124 must be achieved.
Each day that the acids are to be determined,
the tailing factor critenon in Section 12.5
must be achieved.

12.2 These performance tests require the
following instrumental parameters:

Electron Energy: 78 V {nominal)

Mae; Range 35 10 450 amu

Scan Time: To qive at [east 5 scans per

peah Dut nut to exceed 7 & per scan.

12,3 DFTPP performance test—At the
begnmng of each day. inyeet 2 ub (50 ng) of
DFTPP standard solution. Obtain s
background-corrected mass ypectra of DFTPP
and confirm thal all the xey m/z criterta it
Table 3 are achieved. [ ail the critema are not
achieved, the analyst must retune the mass

spactrometer and reneat the ‘est unll all
critena are achieved. The performance
critend must be achieved befare any aamoles.
blanks. or standards are anaiyzed. The 'a:ling
factor tests in Secnons 12.4 and 12.5 may be
nerformed sumuitanecusly with the DFTPP
‘est.

12.4 Column performance 'est for base/
neutrals—At the beginning of each day that
the hase/neutrai fraction is to be anaiyzed
for benzidine. the benzidine railing factor
Tust be caiculated. [nject 100 ng of benzidine
srther 1eyarately ar as a part of a standaed
uxture that may contain OFTPP and
caiculate the tailing factar. The henzidine
‘atiing factor must de less than 3.0.
Caiculation of the tailing factor 1arllustrated
i Figure 13. Replace the column paclung if
the *ailing fartor criterion cannot be
achieved.

125 Column performance test {or acids——
At the beg:nming of each day that ‘e acids
are g he determuned. :nject 30 ng of
pentachlorophencl either setarately or as a
parr of a standard mix that may contain
JFTPP. The tailing factor ‘or
Jentachicrophenol must be [esa than S,
Caiculation of the tailing factor s illustrated
A Figure 13, Replace the column packing if

‘he 131iirg factor criterion cannat Je
wchieved.
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3. Ces Chromatography/Mass Specirometry
3.1 Table 4 summanzes the
tcommended gas chromatographic operating
tnditaons {or the base/neutral fracuon.
Table S summarzes the recommended jas
Siromatograpnic aperating conditians for the
1eid fraction. Included in these tadies are .
‘®teniion times and MDL that can be
ichieved unger these conditions. Examples of
separations achieved by these coiumns
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thoroughly immediately before injection into
the nstrument. This procedure minimuzes
losses due to adsorption, chemical reaction or
evapaoration.

13.4 Injact 20 S ul of the sample extnct
or standard into the GC/MS system using the
solvent-flush lechnigue.'? Smaller (1.0 ul)
volumes may be :njected if automatic devicas
are employed. Record the volume injscted to
the nearest 0.05 ull

13.5 [fthe *aspnnse for any m/z exceeds
the warking range af the GC/MS system,
dilute the extract and reanalyze.

13.8 Periorm ail qualirauve and
quantitativa measuraments as described in
Sections 14 and 15. When thae extracts are not
heing used {or analyses. stare ‘hem
refrigerated at 4°C, grotected Somlight m
screw-cap vials equipped with unprerced

Teflon-lined sepra.

14. Quelitative Identificetion

141 Obtain EICPs for he primary m/2
and the ‘wo other masses 'isted in Tables 4
and 5. See Sect:icn 7.3 Tor masses 0 e used
with intermal and surtogate standards. The
failowing crrteria must be met to make a
Juaitauve dentfication:

14.1.1 The characlenstic masses of esch
carameter of intarest muyst max:mize n the
same or within one acan of each other.

14.1.2 The retention time must fall within
=10 s of the retention ume of the suthentic

compound.

14.1.3 The relative peak heights of the

three charactemstic masses in the EICPs must
fail within =20% of the relative niensities of
these masses in a reference mass spectrum.
The reference mass specirum can be odtained
from a standard analyzed in the CC/MS
system or from a reference library.

14.2 Structural izomers that have very

similar mass spectra and less than 308
diTerence in retention time, can be explicitly
identified oniy :f the resvlution between
suthentic (somars in a standard mix is
accepracie, Acceptable resolution is achieved
if the baseline 10 vailey he:ght between the
igorners 13 (ess than 5% of the sum af the two
peak heignts. Qtherwise, struciural isomers
are .dennfied as inomenc paics.

18 Caleulations

18.1 When e paramater has been

ident:fied, thd™uanutation of that parameter
wiil te based on the integrated abundance
fram rhe FICP af the pnmary charactenatic
miz:0n Tables 4 and 5. Use the base peak m/2
for ‘nternal and surrogate standards. lf the
sample praduces an interference for the
pmmary m/z use s secondary charactenstic
m/z to quantitate.

Caiculate the concentration in the samole

using the response facior (RF) detemmea in
Seciion 7.2.2 and Equation 3.

Equnnon 3

A, =Area of the charscteristic m/z for the
intemal standard.

L, = Amount of internal standard added to
each extract {ug)

V,=Volume of water extracted (L)

15.2 Report results in ug/L without
correction for recovery data. All QC data

obtained shouid be reported with the sample
resuits.

18. AMothod Performance

18.1 The method detection limit (MDL) is
defined as the minimum concentration of &
substance that can be measured and reported
with 9% confidence that the vaiue is abave
zaro.' The MDL concentrations listed in
Tables 4 and § were obtained ysing ~eagent
water.? The MDL actually achieved in s
given analyns wiil vary depending on
instrument sensiuvity and matnx effects.

18.2 This method was tested by 15
laboratones using reagent water, drinking
water, surface wa'er, and industnal
wastewaters soiked at six concentrations
aver ‘he range 5!0 1300 ug/L.'* Single
operator precision, overall precision. and
mehod accuracy were found to be directly
se!~1pd o ke coneentration of the parameter
ind sagentially independent of the sample
mamx. Linesr squations to descmbe thase
s2 2ugnetups are presented in Table 7

:7 Screening Procedure for 2.3.7.8
Telcchivrodibenzo-p-dioxin [2.3.7.8,-TCDD)
171 If the sample must he screened for

the aresence of 13.7.8-TCDD. it is
recommended that the reference matenal not
be handled :n the lsboratory uniess axtensive
safery precautions are empioyed. it ia
suificient to anaiyze the base/neutral extract
by selecad ion maonitanng (SIM) GC/MS
tazhmiques. as follows:

17.1.1 Conceatrate the base/neutrsl
extract ‘o a Inal voiume af 0.2 mi,

1712 Adius: the temperature of the base/

neutral column (Secrion 5.4.2) to 220 *C.

17 1.3 COperate ‘he mass specirometer to
acquire Jata :n the SIM mode usi1ng the iona
at m 2 157 320 and 322 and a dweil ime no
greater ‘han 333 milliseconds per mass.

17 1.4 Inject Sto 7 ul of the base/neutral
extract. Collect SDM data for a total of 10 mun.

17.1.5 The ponsub’.e sresence of 2.3,7.5-
TCIZD isindicated .f ail three masses exiubit
smuilanecus pedks at any point in the
selected ion surrent profiles.

17 2.8 For each occurrence where the
possibie presence of 2.3.7.8TCDD is
indicated, calzuiate and retain e relative
abundances af each of the three masses.

172 False positives {o Uus test may be
caused by the presence of singie ar coeluting
camBdinations of compounds whose mass
specra contain all of these masses.

17.3 Conclusive results of the oresence
and concentrauon levei of 2.3.7.8TCOD can




; i
i . .
E_-. Federal Register / Vol. 49. No. 209 / Friday. October 28, 1984 / Rules and Regulations 43391
Y
i l TAGLE 4. —~CHAQMATOGRAPMIC CONDITIONS, METHOO DETECTION LIMITS, AND CHARACTERISTIC MASSES FOR SASE/NEUTRAL EXTRACTABLES—~
: Continued .
:’ N
‘ - . Crarscterwor massas
- Peton Elecvon monct ! Cremen oraa
R Pueraer wun o | ;“:_ ! aon
r ey Srmary | SHCONG | SeonG | Uath | Ugtn | ets
Y iy oy | ae | . [, ]
% { Acenepmrere 174 18 154 183 182 154 188 103
£ Dimethyt ohhauste 4 14.3 18 163 104 164 151 13 Yo
y 2.8-Ov 8.7 1.9 185 ] 121 163 211 =
. ’ Fucrers 194 19 164 198 147 108 167 194
g i LChioropheny premy sher 198 42 204 208 tat
. 2,4-On - .10 87 165 Q 182 183 m 2
f“ Owthyonthasate 2.1 1. 149 | 1”7 150 7y m 25t
13 ] » warrere 03 ] ™ 188 187 a9 7 1e8
i Herses - 2.0 19 4 142 219 E7) 08 a0
1 8-8C* 21 ‘83 181 109
vy 48romopnenyt Dhanyt sther 2 1.9 248 %0 149 a9 250 g
< L= T o 24 183 189 108
1 Phanartyers. as 4 178 e 178 i3, ] 179 207
: ANt acung as 19 178 179 178 178 179 207
£ 2.8mC 2 2 181 ‘A3 100 _
< i ragtacreor 24 19 100 272 274 : {
| S =8-C 2 11 183 100 | 181 i i
| Ao 240 19 s 263! o] ; !
L Oatyt one i 242 25 149 150 | 104 ey sy 7
4 .j Hacrachior - 258 2 183 388 bl :
B Erdcsunan i * 4 264 ar ns | 3 "
t Fiucr anthene ; -5 22 02 19 100 | x3 . | P25
1 Cvemrer . w2 28 ny  w m i
‘ « ¢ D0E i n2 58 248 | 248 178 : .
. Prrere — 273 F] o2 | 101 4 100 o @
N Erarne 4 7% 1] fy 82 . i
;' Enciomuten (1 ne b2} %9 ! U : .
' «4-2c0 1 ms. 18 P2 nri e ‘ )
| 3 Sennane | EY R “ ‘84 e a8 | (“i ZﬂJf o
= 44207 23 a7 238 237§ 168
z Ercesstan wate I mey se a2 ur ezl ! !
» Encnn . 7 348 250 N .
f i it senze andwste N TY 2 142 w0 208! 1l 2| =
» 1 342 4vrer) oramte 1 xa! 23 149 147 ) b0 ] 149 4 -
L3 Chryrers . st a5 2 28 29 29 %7
s 2013 aMTVECINe onge 78} 28 29 | 28 -2 ] 29 287
: 1.3 Creniorooers T L T TR T 254t 128
I b Oemcent ormaie ;o ows| 28 ey ‘ . :
M Lerzoit: uor enther J M9 .8 22 253 25 %2 3 FLA]
vl anaoik ) Ao nthes . el 28 22! %3 ! 128 x2 253 p- 1)
[ Serznaiowen .4 28 L2 253 & 124 252 243 b2 )]
i oLt 2. 3<. Noyrene 7 b 84 e 138 | 7 278 m 5
) 1 Otren2od g AN v sCEng. 32 5 s . 139 78 278 me xn?
ot Banzaigr i oervens J LY 1 '8 8, 138 b4 ¢ t2a) 208
2 N-NArosodmetrarwe * . Q. Ta i “
: 1 Chiordare® 41930 | e s H
4 Toraphene > | 2634 ) I I m
b pC3 r018Y L 1830 ] 2| eal el ' ‘
- PCB 12218 i 180 | x 190  2¢; 01 \
i sCH 1232% ] =zl w0 2e! 20 :
1 BCB 1242° 4 e 24 60 ! 294 | ! .
< 2B 1248° o 1234 %4 VO, a2 ;
1 PCB 1254 . 4 » M4 W0 A2 .
< #CB 1280 < 73321 0 82 | B4y ;
b *See Secton 1.2
Y ' Thesa COMOOUNTS 4@ MOMLeS O MO BOmen. (See “gured 2 vy 12)
: Colurmn congmons Suoecoport 130720 ~wan! oaled w14 S lzsoa'cnuwn'lnw H TYen O GIas COMNTN Wb "enum Carmer s it X3 MU/ flow e Conenn
WrOeraise neid 0Ter e ot S0 T ‘or 4 mn, mrmmul ‘Cimen @ 270 'C and heanxd for 3Q men
-. 3
4 TABLE 5. ~CrROMATOGAAPHIC TONDITIONS. METROD DETECTION LiMrTe, an0 CHARACTERISTIC MAaS3ES FCR AGIO EXTRACTABLES
- 9
. d
- [ | [ e Nassed
. ol - aetere | ot
11 Sararrete 2on e | w\’:t:l } ecron wosct hemeca) orezanon
E Py % S t i
' 28] Second  Secomgs et Ve Y.
- | ! 1( wy Y Wy we  we | we
. * ‘ t ;
4 20 ko 5 1:‘ 128 [y 130 ) 1200 10 | 1.7
2-Nrroonend 63 20 I 139 | a 109 | 140 ) .8 | [F-3
Perck 20 i) ™ a8 . | . 129 38
1 L&Cmmagwes .4 27! 2, 107 ! 2! 2 | 15 183
* Ledchiorsonencs B Y 27l et e w @ sl e
T 46 Treruconena e 21l esi e ol Wl gl 2
;  Crore Sereevyonenct . 32 0] @i 07! gy 1a3 l S 2 B
. 1 LeOnmoconenor Ty qt 1.4 &l sl ves a1l s
1 2Metvid Sanmroonenet A 142 24 198 ez ! i 00 ar ! 20
¢ Aeracwraonerol . 1781 18| 298 | 204 8 1 a7 8 =3
P enrconenos 4 23| 24| o8| 179! 108 | ucl I 122
) SR SORCTIONS: SLOeCOoOt 1400/ 120 mee) mated wrh \Sﬁ-vzwcluannl A M oang x 27 'O AR SO wTT M CATeY 44 1t X0 ML/ Mt 0w Ml Soaamn

WO LSS MrC aCTWrAL 8t FQ T of 2 Ten Ten orogrmym™esc st 8 T mwn g 200




9 v

' 43392 Federal Register / Vol. 49. No. 209 / Friday, October 28. 1984 / Rules and Regulations
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TABLE 7. METHOOD ACCURACY ANG PRECISION AS FUNCTIONS OF CONCENTRATION~METHOO §25Contnued
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COLUMN: 3% $?.2250 On SUPELCOPORT
PROGRAM: 50°C £gA 4 MIN, 8°C/MIN TQ 270°C
DETECTOR: MASS SPECTROMETER
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Figure 5. Gas chromatogram of toxaphene.
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COLUMNIN: 3% $P-2259 ON SUPELCOPORT V -

PROGRAM: 50°C FOR 4 MIN, 8°C/MIN TQ 270°C
DETECTOR: MASS SPECTROMETER
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COLUMN: 3% SP-2250 ON SUPELCOPORT
. PROGRAM: 50°C FOR 4 MIN, 8°C/MIN TO 270°C
/ 4‘ DETECTOR: MASS SPECTROMETER
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Figure 7. Gas chromatogram of PCB-1221.
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- COLUNMN: 3% SP-2250 ON SUPELCOPORT

PROGRAM: 50°C FOR 4 MIN, 8°C/MIN TQ 270°C -
OETECTOR: MASS SPECTROMETER
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COLUMN: 3% SP.2250 ON SUPELCOPCRT
FROGRAM: 50°C FOR 4 MIN, 8°C/MIN TO 270°C
DETECTOR: MASS SPECTROMETER
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- COLUNN: 3% SP-2250 ON SUPELCOPORT
PROGRAM: 50°C FOR 4 MIN, 8°C/MIN TO 270°C
f DETECTOR: MASS SPECTROMETER
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Figure 11. Gas chromatogram of PCB-1254.
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43405

= COLUMN: 3% $P-2250 ON SUPELCOPORT
~  PROGRAM: 50°C FOR 4 MIN, 8°C/MIN TQ 270°C

= dpliotsmnlee

conotd e bl L Sbraw FYAR N PP e

-/

[

CETECTOR. MASS SPECTROMETER

|
i
¥ [
<4 | 44“;(;‘,%I L | J
i il i‘” “ ||
(b
3 ! | AR
M{ oy
/\ i J ) lz““
m/z=35 10 450 )\Jf R U e
: ! ‘J‘\ w
AV
T mrz=39 j\i J) L\\*A
: ’(,u\ \ [1
‘ b
n/z2262 ) J | MM~

H l ’ ,‘
I
T m/z=330 ] 1 W U\Nf/\" -
3 '8 20 2 24 % 28 10 3? 34 35
P

RETENTICN TIME, MIN.
Figure 12. Gas chromatogram of PCB-1260.
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oo TAILING FACTOR= S5 )
N kY

)
. Example calculation: Peak Height = DE = 100 mm

! , 10% Peak Height=B8D =10mm

] ~ Peak #idth at 10% Peak Height =AC=23mm

' AB=11mm

‘3 BC =12 mm

Therefare: Tailing Factor =% =11

Figure 13. Tailing factor calculation.
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Date: 6/27/86

Page 1 of 4

STATE OF N.H. WATER POLLUTION CONTROL LABORATORY

STANDARD METHOD FOR DETERMINATION OF: Organochlorine Pesticides and
Polychlorinated Biphenyls
Federal Register, July 1, 1982, Method 608
Method 625

TECHNIQUE USED: Gas Chromatograph - Direct Injection
External Standard Techniques

A. Sampling Methodology:

1. Preservative: Storage at 49 C

2. Holding Time: 7 days before extraction (if pH has been adjusted to
a range of 5-9), and 40 days after extraction.

3. Required Volume: 1000 mi
4. Container Type: Glass bottle with teflon seal on cap.
B. Techniques:

1. A1) samples are screened initially on a gas chromatograph.

2. 1f gas chromatography analysis yields a positive result for any of
the polychlorinated biphenyls or organochi.rine pesticides, then that
sample will be confirmed and subsequently quantified on the GC/MS.
a. Confirmation - two confirmatory techniques will be employed for

these compounds; initially, they will be screened by a selected
jon monitoring profile, to insure proper sensitivity. As a
secondary measure, they would be confirmed by the use of chemical

ionization made of mass spectiroscopy.

b. Quantitation - the method would be external standard, using two
selected ions per compound.

C. Sample Preparation:

1. Extraction

Pour 1000 mL of sample into a 2000 mL separatory funnel.

[wY]

b. Adjust the pH of sample to 7.0 pH units. 1f needed use either
1:1 sulfuric acid or 10N NaQH as reguired.

¢. Add spikes and surrogates.

d. Add 60 mL of Methylene Chloride.

e. Shake the separatory funnel for 2 minutes, venting as needed.

f. If an emulsion is formed, add 50 mL of saturated salt solution

and shake again for 2 minutes, venting as necessary.
g. Allow the organic layer to separate from the water phase for a
minimum of 10 minutes.
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Page 2 of 4

STATE OF N.H. WATER POLLUTION CONTROL LABORATORY
STANDARD METHOD FOR DETERMINATION OF: Qrganochlorine Pesticides and
Polychlorinated Biphenyls

TECHNIQUE USED: Gas Chromatograph - Direct Injection
External Standard Techniques

h. Collect the Methylene Chloride layer into a 500 mL evaporative
flask with an attached 10 mL concentrator tube, a Kuderna-Danish
(K-D) concentrator (Note: The concentrator tube should already
contain an ebulator).

i. Repeat steps d, e, g and h two times more so that the sample has
been extracted a total of three times and the final volume of the
extract is 120 mL.

j. If the emulsion interface between layers is more than one-third
the volume of the solvent layer, the analyst must employ
mechanical techniques to complete phase separation. This may
include stirring, filtration of the emulsion through an anhydrous
NaSO4 column (10 c¢m), or centufugation. [If the NaSO4
column js employed, it should be prewet with MeCl2 and rinsed
three times its volume with MeClp, after the sample has passed
through. This three volume rinse should be collected with the
sample in the K-0 concentrator apparatus.

k. To the evaporative flask attach a three-ball Snyder column.
Prewet the Synder Column by adding about 1 mL of Methylene
Chloride to the top of the column. Place the K-0 apparatus on
the hot water bath (set at medium, 80° C), so that the
concentrator tube is partially immersed in hot water, and the
entire lower rounded surface of the flask is bathed in hot
vapor. At proper rate of distillation the balls of the column
will actively chatter, but the chambers will not flood with
condensed solvent. Complete concentration, when the volume of
liquid reaches 1 mt, should require only 15-20 minutes. Once
concentrated, allow the sample to cool for 10 minutes.

1. Rinse Synder column with Methylene Chloride. B8efore removing,
allow it to drain completely. The evapcrative flask should be
rinsed next and allowed to drain into concentrator tube before
removing.

m. Add a boiling chip to the concentrator tube and attach a micro
Synder Column. Place the apparatus on a tube concentrator,
and take down to a volume of 1 mbL, rinse down the Synder
Column with MeCl, and cool for 10 minutes. Reattach the
micro evaporator flask.

n. Increase the temperature of the hot water bath to about 989C
(high setting). Add 50 mL of hexane and a new boiling chip and
reattach the three-balled Synder Column. Prewet the column by
adding 1 mL of hexane to the top of the column. Concentrate
the solvent extract as before. When the volume of the liquid
reaches 1 mL, remove the K-D apparatus and allow it to drain and
cool at least 10 minutes.
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STATE OF N.H. WATER POLLUTION CONTROL LABORATORY
STANDARD METHOD FOR DETERMINATION OF: Organochlorine Pesticides and
Polychlorinated Biphenyls
TECHNIQUE USED: Gas Chromatograph - Direct Injection
External Standard Techniques

0. Rinse and remove Synder column. Rinse and remove flask. Put the
10 mL concentrator tube on the tube heater with a micro Synder
Column and bring down to a final volume of 1 mL after rinsing
down the micro Synder Column (a 1 mL volumetric flask must be used
for accuracy).

p. Transfer to a 20 mL vial with a teflon cap properly labeled
(Sample # , PCB and/or Organochloric Pesticides) and store in
the freezer.

2. Cleanup and Separation
Reference: Federal Register, July 1, 1982, Method 608 (608-6)
NOTE: Only used on samples which could not be cleaned-up by methods

previously mentioned.

D. Instrument Set-Up and Run:

1. Gas chromatographic screen for PCB's and organochlorine pesticides:
Column: 1.5% SP - 2250 and 1.95% SP - 2401 on Supelcoport
Detector: Electron capture
Reference: Federal Register, July 1, 1982, Method 608, (608-6, 608-11)

2. Gas chromatography/mass spectrometry for organochlorine pesticides
and PCB's:

Reference: Federal Register, July 1, 1982, Method 625, (625-6, 625-13)

£. Data Handling Procedures:

1. Accuracy
a. % Recovery of the Q.C. spikes.

2. Precision
a. Quplicates
b. Standard curve linearity

3. Data Recording Procedure
a. The integration program (EST0) is used to integrate the data
(Hewlett Packard 1000, € series).
b. Hard copies of the integration are printed.
The data is then reviewed by the supervisor.
The data is then entered into the general laboratory computer for
dissemination (Hewlett Packard 1000, E Series).
e. Samples and Q.C. results are handled identically.

Qo
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STATE OF N.H. WATER POLLUTION CONTROL LABORATORY
STANDARD METHOD FOR DETERMINATION OF: Organochlorine, Pesticides and
Polychlorinated Biphenyls

TECHNIQUE USED: Gas Chromatograph - DBirect Injection
External Standard Techniques

F. Reagents:
Reference: Federal Register, July 1, 1982, Method 608, (608-3)

G. Quality Control - 20%:

1. Duplicates
One duplicate analyzed for each 5 samples.

2. Blanks
One blank analyzed for each group of samples.
3. Spike

EPA quality control sample analyzed for each group of samples (Both
Organochlorine Pesticides and Polychlorinated Biphenyls). Samples
are prepared according to the sheet received with the sample.

“H. Washing:

A1l glassware used (i.e transfer pipettes, separatory funnels, etc.)
are washed with hot water and detergent, rinsed well with DI water,
and triple solvent rinsed: Acetone, Methylene Chloride and Hexane, in
that order.

CND/pd]
{1848)
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43321

Method 508—Organochiorine Pesticides and
PCBse

1. Scope and Application

1.1 This methad covers the determination
of certain organcchiorine pestiaides and
PCBs. The foilowing parameters can be
determined by his method:

STCRET Na.

S arreter CAS Na
AR it 39330 g 308-00-2
CBHC e 29337 had 2 )
BAMC e ] WS 319-8%7
334G _ e | 42839 319088
LA Lo, oT. a1 4+ m e s et 29340 53-49-3
Chioraame . - %0 §7-74-9
46000 N0 72-54-4
LR IR o] ) - S 19720 72-55-9
19300 ! 50-29-1
19180 ! 80-57-t
3408 4 5-50-d
E~aosuten ... e 4356 . IT12-859
£ GOtEn Mnate . ’ IS , 101374
Eaom S, 35390 T-2-4
Srare s0ervoe -.,...____J M7e8 | 7azri93
Heciacmior .. 2410 | 75td -8
HA0AITO WO e 39420 ¢ 1024571
TR e e INC 860" 152
31016 e e ] 467 | s RO AR
S ok PP 948 11754-28-2
gL T — 1332 1116185
: 23436, L3469-2'-3
1300 1287-2%4
33504 | 11037 BSmt
11096-82-5

39508 !

1.2 This.sagas chromatographic [GQO)
mensd arphicatia 'o the determination cf the
ccmzgunds isted ibove in municipal and
:edusial discharaes as p'o» iZed yundar 40
C"'-l 3- 1 \‘.“e'- intg method .8 wsed to

t"e :***aum:s a‘:oa e. cam;omd
cenniications sheuid Be supporied by at
‘235t 3ne gcl:iticnal quahtative tecirunue.
Th:a method descr:bes aralytical condinons
far a 1€c3nd 538 chromatogranhic calumn
nat can oe ysed ! confirm measurements
made with the srmary coiumn. Method §25
provides gas chromaiograph/mass
specirometer ‘CC,MS) conditions
approprate far e qualitative and
juanttative confirmat:on of resuits for all of
he paramaters iisted adove. using the =xact
sracuced by huis metnod

1.3 The meined detesucn cimit NVOL
Zefined .a Section 14.1)¢ for sach parametsr

$.sted:a Table 1. T .e MOL for 1 soecific
wasiewater may Ziifer rom these iisted
iepending upon the natuwe of interferences n
e sample manx

1.4 The sampie extraction and
concenration 41ece W ois mernad are
essen:;aily ‘.‘:e same as (0 Me:zoas 806, 509,
311, and 312. Thus. a ingie sampie Mmay de
extracied 1o ...eaa\.:a the parameters
ciuaed ia the scope of 2ach of these
methads. When cleanup s required, the
woncentration leveis ust e ugh engugh o
,e-—m seiecnng aliguots. as nezessary. 'o

Siy appropnate sleanyy —roceduses. The
anatyet e ajlowed Se lantude. under Section
% 0 select chromatograghic conditons
wcpracrate for the sirauitarequs
measurement of combinanons of theye
Jarametary,

1.5 Any medification of this method.
bevsnd those expressiy permitted, shall be
cersiZered as a major modification subject o
isglication and approval of alternate tast
frececures ynder 4 CFR 136.4 and 138.5.

1.8 This method is resiricted to use by or
under the supervision of anaiysts
experienced in the use of & gas
chromatograph and in the mterpretation of
gas chromatograms. Each analyst most
demonstrate the ability ta generste
acceptable resuits with this method using the
procedure descrived in Section8.2. ¢

2. Summery of Method

2.1 A measured volume of samole,
approximately 1-L. is extracted with
methylene chioride using a separatory funnel.
The methylene chloride extract is dried and
exchagned to hexane dumng conceatration to
a8 volume of 10 mL or less. The extract is
separated by gas chromatography and the
parameters are then megsured with an
eieciran caprure detector.®

22 The method provides a F‘.onsxl column
cieanup procedure and an elemenral suifur
removal procedure to aid in the eliminahos of
interferences that may be sncountered

2 /atarferences

31 Methad izterfesences may be caysed
Sy tzntaminants 0 sclvents. reagents,
ziassware. and oler sample procesnng
narZware 'hatlead ta discrete arnifacts and/
or eievated baselines in gas chromalograms.
Al of these mateniais must be routinely
derncnsirated 'a Je free Tom interferences
under the condifions of ke analysis by
remng (aboratory reagent blanxs as
descmzed (n Sechon 313,

311 Glassware must be scmeoulously
tleaned.? Clean a!l 2lassware as s00n as
nassible aftar 6# by mnsirg with tne fast
soivent used 1 it. Soivent fAinsing snouid be
followed by detergent washing with hot
water and nnsas with tap water ancd disuiied
water. The giassware snould then de drained
drv ard “eated :n a muifle furnace at 400 °C
for 15 '0 30 min. Some ‘hermaliy stable
mater:iais. such as PC3s, may not be
eiiminated by ths reatment. Solvent nnses
wih acetane and Jesticide quaiity hexane
may be suostituted for the mulfle fumace
heanung. Thorough masing with such soivents
usulily eitminates PC3 interference.
Vaiumetnc ware shouid not be heated in s
muifle furnace. After drying and cooiing,
giassware snould be sealed and stored ina
clean environment to prevent any
accumulation of dust or other contaminants.
Stare :nverted or capped with alumunum foil.

3.1.2 The use of high pun!y reagents and
solvents heips 10 mimimize interference
sroolems. Punfication af soiventu by
cist:ilation w all-giass systems may be
required.

3.2 (aterferences by phthalate eatery zan
Jote 4 major prooiem in pestcide anaigxs
wien using ‘he elecTon capture detector.
These zampounds aene'ai'y appear :n the
sRromatograt gs large late elurng peaka,
especia:ly nn the 1§ and 50% fracuons om
Flomsil, Common Tex:ihie nlastics contam
varying amcunts of phihalates. These
phrhalates are eamly exacted or leached
Tom such materals dunng iaboraww
ogeratcns. Cross contam:nation of 2!
giassware ~utinely ccours when pias'ms are
randled dyring exirachcn steps, esgecally
wnen scivent-wered surfaces are hancled.
(nterfarences Tom pnthaiates can dest be

minimized by evoiding the use of plastics m
the laboratory. Exhaustive cleanup of
reagents and glassware mag be required to
eliminate background phthalate
contamination.*:* The interferences from
phthalate esters can be svoided by using o
microcoulometsic or siectrolytic conductivity
detector. }

13 Matnix interferences may be caused
by contaminants that are co-extracted from
the sample. The exten! of Datrix
interferences will vary considerably from
source to source, depending upan the nature
and diversity of the industnal complex ar
municipality being sampled. The cleanup
procedures in Section 11 can be uved to
overcome many of these interferences. but
amigque samples may require sdditional
cleanup appruaches 1o achieve the MDL
listed in Table 1,

{. Safety

41 The toxicity of carcinogenicity of 2ach
reagent used in this methed has not been

crec:sely defined: however, each chermical
co'n;ound shouid be :eated as a potental
health hazard. From this wew',:oxm. sxpogure
to these chem:cais must be reduces Xo ke
‘owest pcssisie levei by whatever means
avatiable. The iaboratary s responsiole for
mMmaintaining 3 current awareness fite of
CSHA reguiations regard:ng the safe
handling of the chem:zais spec: fied wa this
method. A reference iiie of materai data
handling sheets should aiso be made
available (0 all perscnnei invoived 1n the
chemical analvs:s. Acdit:anai referencas to
aboratory safety are avaiiaole and have
heen identiied **for e wnformation of the
analyst.

4+2 The fuilowing parameters covered by
.3 method have Seea tentatively ciassified
18 xnOwWN Of suspected. jumagp ¢r mammaiian
zarcinogens: 4.4-DDT, 4.4-DD0, the BHCa
1nd the PC3s. Primary standards of these
axic compounds shouid be prepared n &
dcod. A NIQSH/MESA approved toxic gas
ceazralor sheouid he werm wnen the anaiyst
Handles high cancesauons of these oxic

nds.

S. 4ppar¢:tus and Mater:als

3 1 Sampling equipment. for discrate or

ompeosite sampiing.

5.1.1 Grab sample hotte=1- L or1-qt
amSer glase. fitted with a sczew cap Uned
w11 Tellen, Foil may be substtuted for

afionif the sample is not corrosive. [ amber
t!ag are 1ot availasle, protect samples
Zom light. The hotile and cap liner :must be
washed nnsed with acetone or methyiene
:nlamde. and dned befare use to mumzuz
cntamination.

5.1.2 Automatic samzier ‘opticnal}—The
sameler must Lncorparate giass sample
zzntaigers for the coilection of a mucimum of
25C b of sample. Sempie containers must be
<eat refrigerated 8t 4°C and protected fram
Lant Junng composiing. f ke sampler uses &
serstaltic Pump. a mummuwn length of
cocmgressihie silicane —ihDer ubing =ay he
used. Before use. however. he compressipla

wubung should te thorougnly mnsed with
methanol. foilowed by repeated nasings with
Ziatlled water ‘o minimize the sotential for
scntamination of “he sample. An integratng
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flow meter is required !0 collect flow
proportional composites. ‘

5.2 Glassware (Al specifications are
suggested. Catalog numbers are included for
illustration only.}:

5.21 Separatory funnel—2-L with Teflon
stopcock. '

$.2.2 Drying column—Chromatographic
column. approximately 400 mm iong x 19 mm
[D. with coarse int fiiter disc.

§.23 Chromatographic column—400 mm
long x 22 mm (D. with Teflon stopcock and
coarse {nit filter disc (Kontes K—42054 or
equivalent),

5.2.4 Concentrator tube. Kudema-
Danish—10-mLl. graduated (Kontes K~
§700S0-102S or aquivalent). Caiibration must
be checked at the volumes employed in th
test. Ground zlass stopper is used to prevent
svaporation of extracts.

$.2.5 Evaporative {lask. Kudera-
Danish—500-mL |Kontes K-370001-3500 or
equivalent]. Attach to concentratar tube with

springs.

5.2.8 Snyder column. Kuderna/Danisi—
Three-bail macro (Kontes K-333000~3121 or
equivalent).

527 Viais—10'0 15=-ml. amber giass.
with Teflon-iined screw zap.

$.3. Boiling chips—Approximartely 10/40
mesh. Heat o 400°C ar 30 mun or Soxhiet
ex:ract with methylene chlonde.

S.4 Water bath—teated, with concentne
fing cover. cacable of temperature zontrol
(=2°C}. The hath shou.d e used :n 3 hood.

5.5. Balancs—aAnaiytical capabie of
accurateiy we:gning 2.0001 3.

5.8. Gaschromaicyraph—An analytical
system comolete with gas chromatograpn
suitanie for on-column injection ang ail
required accessaries including syTinges.
analytical cciumns. gases, detector. and stnp-
chart reccrcer. A data system i3
recommended for measuring neak areas.

581 Cotumni—18m'iong X ¢ mm (D
glass. packed with 1.5% SP-2250/1.95% SP-
2401 on Supelcopart (100/120 mesh} or
equivalent, This column was used to develop
the method performance statements in
Section 14. Cuideiines for the use of aiternate
column packings are provided in Section 12.1.

5.8.2 Columni—13miong x 4mmiD
glass. packed wiin 3% OV-1 on Supelcoport
(100/120 meshi or equivaient,

$.8.3 Detecior—Eleciron capture detector.
This detec'or nas proven eiTective in the
analvsts of wastewaters ‘ar *he parameters
listed :n the scope (Section 1.1), and was used
to develop 'he method performance
statements n Section 4. Guidelines far the
use of alternate detectors are provided .n
Sectuon 12.1.

8. Reagents

8.1 Resgent water—Reagent water:s
defined as a water :n which an aiterferent is
not goserved at the MOL of the parameters of
interest.

8.2 Sodium hydroxide solution (10 N}
Dissaive 40 g of NaQH (ACS] in reagent
water and Siiute to 100 mi.

8.3 Sodium thiosuifate— ACS) Crarnular.

3.4 Sulfung acid {1« 1}==Siowly. add 50
mL to H:50. (ACS. 3p. 28, 1.94) 1o 50 mL of
reagent water.

8.5 Acetone, hexane, iscoctane,
methylene chloride—Pesticide quality or
equivaient.

8.8 Ethyl ether—Nanograde. redisulled in
glass if necessary.

8.8.1 Ethyl ether must be shown 0 be free
of peroxides before it is used as indicated by
EM Laboratories Quant test seips. (Avarlable
from Scientific Produc's Co., Cat. No. P1128-
8, and other suppliers.) :

8.0.2 Procadures recornmended for
removal of peroxides are Bravided with the
test stnips. After cleanup. 20 mL of sthyl
alcohol preservative must be added to each
liter of ether.

8.7 Sodium sulfate—d ACS) Cranular.
annydrous. Purify by heating at 400 "C for 4 b
in & snalaow tray.

83 rlonsil—PR grade /60/100 mesh}.
Purcnase acuvated at 1250 °F and store (n the
darx in giass contaners with ground glass

toppers ar ‘ati-nined screw caps. Before use.
activate each batch at least 18h at130'Cuina
fail-covered iass container and ailow to
caal.

8.3 Mereury—Triple distilled.

8.:0 Capper powder—Activated.

6.11 Stacx standaed soictions (1.00 ug/
wli—Stcck standard sciutions zan te
prenared [ram pure standard maternais or
purchased as zert:fied solutions.

8.11.1 Precars stock standard solutions by

. 3ccur3tely we:ghing abeut 2.0100 3 of pure

mater:al. Dissojve the matemal :n «s00ctane
and dilyte to volume in a 10-mL vaolume'nie
flask. Larger varumes can be ysed at the
convenence of the anaiyst. When compound
purity s assayed (o oe 35® or greater, e

caicuiate tne cancentration of the st::
standard. Commerciaily prepared s
standards can be used al any concenranon
they are cerufied by the manufaciuwer st by

an independent source.

8.11.2 Transfer the stock standard
soiutions :nto Teflon-seaied screw-cap
battles. Store at 4 °C and protect from ught.
Stock standard soiutions shouid be checxed
frequently for signs of degradation ar
evaporation. espec:aily 'ust prior to pregaring -
caiibration standarsas from them.

8.11.3 Stocik standard soiutions mua de
repiaced after s1x montns. or sooner .f
companson with check standards inc.cates a
problem.

8.12 Qualitv control check sampie
concentrate—See Secuon 3.2.1.

X

7. Caiibration

7.1 Eastabiish gas chromatographic
operating candittons equivaient 1g hcse
given :n Table 1. The gas chromatcgrannic
system can be zalibrated using the extemal
stancard 'echnique (Seciien 7 2) or the
wnternai standard techmgue (Section T 3.

7.2 Ex:ernal standard caiibration
procedure:

7.2.1 Prepare calibration standards ata
minimum of three concentration ieve:s iar
each parame'er of interest hy adding voiumes
of one or more stock standards lo a
volumetnc Jask and d:lunng 1o voiume with
isooctane. One of the external standards
shou'd Se et a zancentration near. But above,
the DL Taoie ) and ‘ne other
concentranons shouid correspond to e

expected range of concentrations found
real sampies or should define the workin
range of the datector.

7.22 Usinginjections of 2to 5 ul. an:
ech calibration standard according te
Section 12 and 'abulate peak he:ght or ar
responses against the mass injected. The
resuits can be used to prepare a calibrati:
curve for sach compound. Alternatively, |
the ratio of response to amount injected
(calibration factoc) is a constanover the
working range { <10% relative standard
deviation. RSD), linearity through the artg
can be assumed and the average ratio or
calibration factor can be used in place of
calibration curve.

7.3 Intermal standard calibration
procedure—To use :M1s approach. the ana.
must select one or more internal standard:
that are similar in analytical behaviar ta tl
compounds of interest. The analyst must
further demonstrate that the measurement
the internal standard is not affected by
method of Matnx interferences. Secause o
these iimitations, no internal standard can
suggested that is appiicabie to all samples.

7.3.1 Prepare caubration standards at s
qunimum of three concenirauon .evels for
each parameter 2f interest by adding vaiun
of ane or more stack standards o &
volumetric Qask. To each calibration
standard. add a xnown ccnstant amount of
one ar more .aternal tandards, and dilute
volume with isooc:ane. One of the standan
should be at a concenvration near, but abos
the MDL ind the ather concentrations shcu
cortespond (0 the expected range of
concenrations found in real samples ar
shouid define the warking range of e
detector.

7.3.2 Using injections of 210 § ul. anaiy
each calibration standard according to
Secticn 12 and tabulate peak height ar ares
responses against concentration for rach
compound and internal standard. Calculate
respcnse factors (RF] for sach compound
using Equation 1.

Equation 1.
{A(Ca)
(A&
where:
A, = Response for the paramerer ta be
measured.

A, = RXespense for the internal standasd.
Cy =Concentration of (e internai standare
{ug/L).

Cy=Concentraton of the parameter to be

measured (xg/L).

f the RF vaiue aver the working range isa
constant { < 10% RSD), e RF zan be
assumed 0 be :nvar:ant and the average RF
can be usad for calcuiations. Altarnatveiy.
the resuits can be used to plot & calibratian
curve of response ratios. A,/ A,. vy. RF.

7?4 The working calibraticn curve,
caitbration factor, 3r RF must be venfied on
each working day 2y the maasurement of ane
or more caii>ration standards. f the response
for any parameter varies from the predicted
response ty more than =15%, the 'est muat
be repeated using & {resh calibration
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stendard. Alternatively, & new calibraton
curve sust be prepared for that compound.

7.5 The cleanup procedure in Section 11
utilizes Florisil column chromatography.
Florisil from different batches or sources may
vary in adsorptive capacity. To standardize
the amount of Florisil which is used. the use
of lauric acid value * is suggested. The
referenced procedure determines the
adsorption from hexane solution of lauric
acid (mg) per g of Flonsil. The amount of
Florisil to be used for each columnis
calculated by dividing 110 by this ratio and
multiplying by 20 g.

7.8 Before using any cleanup procedure,
the analyst must process a senes of
calibration standards through the procedure
to validate eiution patterns and the absence
of interferences from the reagents.

8 Quality Control

&1 Each laboratory that uses this zethod
is requiced (o operate a formal quaiity ¢onurat
pregram. The mimimum reguirements of Uus
program consist of an irutial demonstwrauoa of
laboratory capabiiity and an ongoing
anaiysis of 1piked sarmpies to evaiuate and
document data quality. The (aboratery must
maintain records to document the quaiity of
data that (s gererated. Ongoing <ata quality
checks are compared with esiadushed
performance criteria to determine f "he
resulls of analyses mee! e pericroance
charactensucs of the method. When resuils
of sample spikes :ndicate atypicai method
perfarmance. a quality cantrol check
standard must e analvzed o confimm that
the measurements weare performed in an.in-
control mode of operauon.

8.1.1 The analyst must make an rutiai.
one-time, derconstration of e abiity to

- generate accepradle accuracy and prec:sion

with s method. This ability 19 estapuished
as descriped 1n Section 8.2

8.1.2 Inreccgrition of advances that are
occurmrg . chromatography. the anaiystis
permutted certawn options (de‘atled in
Sec:ions 10.4. 11.1. and 12.1) to unprove the
separations aor lower the cast of
measurements. Each :me such a modification
is made ‘0 the mathod. ‘he analvst is required
to repeat the procecure 10 Se<ction 8.2,

8.1.3 Befare processing aay sampies. the
anaivst must anaivze a reagent water dlank
to demarstrare that interferences from the
anaiytical system and giassware are under
contrai. Eaco time a set of samples s
extracied or ~eagents are :hanged. a reagent
water Dlank mus: He grocesseq as a
safegquard against laporatory :ontamunation.

8.1.4 The laboratory Tust. on an ongoing
hasis. spike and analyze & Tunumum of 10% of
ail samples to monmitor and evaiuvate
‘abaralory data quality. This procedure s
descrided 11 Secuon 8.3.

8.1.5 The ‘aforatory must 3a an anguicg
Sasy. demonsirate "Arougn e anaiyses of
quatity conwral cneck standards that the
operat:on of the measurement system 8
contral. Thus procedure s described 1n
Section 8.4. The ‘requency of Wie check
standard araiyses (s equvaient to 10% of ail
sampies ana:yzed but may de reduced i
spike recoveres from sampies (Secuon 43)
meet ail spec:iied quaiity control cntana.

3.1.8 Thre laboratory must mantamn
pericrmance records o document e guality

of dats that is generated. This procedure is
described 1n Section &8, .

8.2 To establish the whility to generste
acceptable accuracy and precision. the
analyst must perform the foilowing
operanons.

8.21 A quality contrel (QC) check rampie
concentrate is required contairung each
single-camponent parameter of interest at the
following concentrations in acetoae .4
DDD. 10 ug/mL: 4.4-DDT. 10 ug/mL:
endosuifan iL 10 ug/ml; endosulfan sulfate,
10 ug/ ol endrin. 10 wg/mls any other nngle-
component pesticide. 2 ug/mL If this method
s only to be used '0 anaiyze for PCBa,
chlordane, or loxaphene. the QC check
sampie concentrate should contawn the most
representative mylucompanent parameter at
a rocncentration of 50 ug/ ;L in acetone. The
QC check sample conceantrate must be
oblained from the U.S. Eaviroamental
Prctection Agzency, Eavironmentai Monitosing
and Supoort Laboratory in Ciacinnat, Chio.
favanacle {f notavailable Fcm that source.
he QC check sampie cancentirate Dust de
obta:ned om another external source. [f not
avanalie Tom eiher source abave, the QC
check jampi2 concenirale musl be prepared
Sy e labcratory using stcck standards
precared ndependenuy from those used for
ca::traten.

8.2.2 Using a pipet. prezare QC check
sarcpies at the ‘est concentrations showo o
Tabie 3 by aading 1.20 mL of QC check
sargie soncentrate o each of four 1-L
aliqucts of reagent water.

3.2.3 Anaiyzethe weil.muxed QC check
sampies according ro the method beginning in
Section 10. R

8.2.4 Caiculate the average recovery <
in wg/ml and the stancard aeviation of "ne
recovery 'sj in ug/mi. for each parameter
using 'ne four tesuits. _

B.2.5 Foreach parameter compare s 3nd X
with the corresponding acceplance cmtera
for precision and accuracy. respectively.
found in Tabie 2. [f s and X for all paramerery
of intcrest meet the acesptance cntenta, the
sydlem perfarmance :s accentable and
analyns of acturl sacpies can beqin. [ any
individual s exceeds the crecision limit or
any individual X faiis outside the range for
accuracy. the system performance is
unacceptable for that parameter,

Note.—The large number of parameters in
Tabie 3 present a substantial probabiiity nat
ane ot more wall fail at least one of the
acceptance cnisna when all parameters are
anaiyzed.

8.2.3 When one or more of the paramezers
teated farl at least ane of the acceptance
cmtema. e anatyst must proceed accordin
0 Secton 8.28.10r3282

3281 Locate and correct the source of
‘me oroblem and repeat 'he est for all
parametars of wniarest Segqinrung with Sectian
32z ~

4.2.4.3 Beginnmg with Secticn 822, receat
the test oniy for those pararceters that faliea

‘0 meet criteria. Repeated {atlure. howevesr,

wiil confirm a general prodiem with tha
measurement svsiem. [f this occurs. iocate
and zorrect 'he source of the problem and
repeat *he test for al compounds of interest
heg:nning with Section 3.2.2

13 TheiaDoratory must on an ongaing
haus. spixe at ieast 108 of the sampies {ram

each sample site being monitcred 1o asvess
accuracy. For laboratories analyzing one to
ten samples per month, at least one spiked
sample per month ia required.

8.3.1 The concentration of the spike in the
sample shouid be determined as {ollowx:

8.3.1.1 U a1 in compliance monitoring, the
cancentration of & specific parameter in the
sample is being checked against a regulatory
concentration limit the spike should be at
that limit or § to § times higher than the
background concentration determined ia
Section 8.3.2, whichever concentration wouwld
be larger.

8.3.1.2 Uthe concentration of a specific
parameter in the sample is not being checkad
sgainst a limit spec:fic 1o that parameter. the
spike should be 8t the test concentration in
Section 8.2.2 ar 1 !0 S times higher than :he
background concentration determised in
Section 8.3.2, whichever cancentration waould
be larger.

8.3.1.3 1 itis impractcal to deterraine
background levels before sprung {e.g.
maximum holding times will be excaeded).
the spike concentration should be (1) the
regulatory concentrauon limit. J any: ar. of
none 12} the larger of e:ther S iumes higher
:han the expected Sacxkground concentraton
or e test concentration wa Secuon 8.2.2

8.3.2 Anaiyze one sample aiiquot to
determine the background ccncenauon (B)
of each parameter. f necessary. prepare a
new QC check sampie concentrate {Section

.2.1) apprapriate for the hackground
concentrauons in the sample. Spike ¢ second
sample aliquat with 1.0 mL of the QC check
samgie concentrate and anaiyze it to
determine *he conceatration after spiking (A}
of egcn parameter. Calcujate each percent
recovery (P as 100(A-81%/T. where T ix the
known true vaiue of the spike.

8.3.3 Compare the narcent recovery (P! far
each parameter with the corresponding QC
acceptance cntena found in Table 3. These
accoptanca cnlena were caiculated to
include an allowance for error in
measurement of Soth the background and
spike SONCentrations. assuming a spike 'o
background ratio of 5:1. This error will be
accounted for ‘o the extent that the analyst's
spiae ‘0 background ratio approaches 5:1.22 [I
spixinig was performed at a conceatration
lower than the test concentration w Section
3.2.2, he analyst must use aither the QC
acceprance cnteria in Table 3, or optionai QC
acceptance cn'ena zaicuiated for the speciic
spike concentration. To caiculate optional
acceplance chnitersa for the recovery of a
narameter: (1) Caiculate sccuracy (X'} using
the squation 2 Table 4. subsntuung the iprke
concentratian (1) for C. (2) calculate averall
precision (S using the equation un Table 4,
suzsutuung X' for X (3] caicuiate the range
‘or recovery at ‘he spike conceatrauon as
100 X' T =44(1005, T)%, 19

13.4 U any ndividual P ‘alls outside the
designated range {or re~3very, :hat pacrameter
has ‘ailed the acceptance criterta. A check
stancard containing esch paramerer that
faiied *he criteria must De anaiyzed as
described o Section A4

8.4 I any parameter fauls the acceptance
critena or tecovery 1 Secuon &3, a QC
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check standard containing each parameter
that failed must be prepared and anaiyzed.

Note.—The {requency for the required
analysis of 8 QC check standard will depend
upon the number of parameters being
simultaneously tested, the complexity of the
sample matrix, and the performance of the
laboratory. If the entire list of parameters in
Table 3 must be measuced in the sample in
Section 83, the probability that the analyns
of 8 QC check standard will be required is
high. [n this case *he QC check standard
should be routinely analyzed with the spike
sample.

8.4.1 Prepare the QC check standard by
adding 1.0 mL of QC check sample
concentrate (Sectiocns 8.2.1 0r8.3.2)to1 L of
reagent water. The QC check stancard aeeds
only to contaia the parameters that {aiied
critena w the test in Secton 3.3.

8.4.2 Anaiyze the QC check standards to
determune the concentration measured (A) of
each parameter. Calculate each percent
recovery (P,} a3 100 A/ T %, where T is the
true vaiue of the standard concencation.

8.43 Compare the percent recovery (P,)
for each parameter with the carresponding
QC accentance cntena found in Tadie 3.
Cnly parameters that faiied 'he ’est n
Sectian 3.3 need 'q Ye campared with ‘hese
cnmtena. f the recovery of any such sarameter
falls outside the designated range. the
laboratory performance for that parameter s
judged !0 e out of centrol. and the probiem
must be :mmeciataly :dentified and
corvected. The anaiytical resuwit for that
parame'er :n *he unsgiked sampie s suspect
and may not be reported ‘or reguiatcry
compliance purposes.

8.5 Aspartcf:he QC program for the
laboratary, method aczuracy for wastewater
samples must He assessed and records must
be maintained. After the analysis of five
spiked wastewater samples as 1n Section 8.3,
caiculate the average percent recovery (P}
and the standard deviation of the percent
recovery /s,]. Express the accuracy
assessment as a percent recovery uiterval
fromP~23,:0P~2s, If P=30% and
s, =10%. for examzle. e accuracy iaterval is
expressed as "0~110%. Update the accuracy
assessment for each zarameter on a regular
basis (e.g after each five to ten new accuracy
measurements).

8.8 [tisrecommended that the laboratory
adopt addittonal quality assurance practices
for use with Un:s method. The spec:fic
practicas that are mast procuctive degend
upon the neecs of the laboratory and the
nature of the samples. Field duplicates may
be anaiyzed o assess the precision of the
envirorunental measurements. When doubt
exists over 'he identification of a peak on ‘he
chromatogram. confirmatory tecliniques such
as gas ciromategraphy wuth a dissimdar
column. spec:fic eisment detector, or mass
specrometer must Je used. Whenever
possible. the laboratory should anaiyze
standard reference materials angd participate
in reievant perfiormance evajuaton srudies.

9. Sample Coilection, Presarvation. and
Handling
9.1 Grab samples must be collected in

glass containers. Conventional sampiing
practices '? shouid be [oilowed, except that

the bottle must not be prerinsed with sample
before collection. Composite samples should
be collected in refrigerated glass cantainers
in accordance with the requirements of the
program. Automatic sampling equipment
must be as free as possible of Tygon tubing
and other potential sources of contarmunation.

9.2 All samples must beicedor |
reirigerated at 4 'C from the time of collection
until extraction. U the samples wall not be
extracted within 72 b of collection. the
sampie shouid be adjusted t¢*a pH range of
$.0 t0 9.0 wath sodium hydroxide soiution or
suifunc acid. Record the volume of acid oz
base used. [[ aldrn is 10 be determined, add
sodium thiosulfate when residuel chlorine is
present. EPA Methods 330.4 end 330.5 may be
used for measurement of residual chionne.!s
Field test kits are available for this purpose.

3.3 All sampies must be extracted witun
7 days of coilection and completely analyzed
within 30 days of extraction.?

10. Sample Extroction

10.1 Mark *he water meniscus on the side
of e sampie bottle for ‘ater 2erermination of
sampie volume. Pour the entire sampie nto s
2~-L separatory funnel

10.2 Add 30 mL of methyiene chiaride to
hé sampie bottle. seal. and shake 30 s to
cinse the (nner surface. Transier the soivent
to he separatory funnel and extract the
sample by shaking the funnel for 2 min with
Periodit venting 'O reiease excess pressure,
Allow the orzanic layer to separate from ‘*he
wates nhase ‘or a minimum of 10 mun. if the
emuisicn :ntesface Sefween layers s more
than ene-third the voliwmne of the saivent
laver, e anaiyst must employ mechanical
techniques to compiete the pRhase secaration.
The optim tecanique depencs upon ne
sampie. but may wnciude stirming. firaton of
the emuision hrough giass wool.
cen!rnfugation, or other physical metzds.
Coilezt the methyiene chionde exiraci ina
250-mL Erlenrceyear Task.

10.3  Add a second 50-mL volume of
methyiene chionde to :he sample dottle and
repeat the eatraction praceduse a second
time, combining the extracts \n the
Erlenmeyer Qask. Perform a thuird exTaction
in the same manner.

104 Assembdie a Kuderna-Danish X-D)
concentrator by attaching & 10-mlL
concentrator "ube to a 500-mL evapcrauve
flask. Qther concenuation devices ar
techniques may be used in place of the K-D
concantrstor if the requirements of Sect:on
8.2 are met.

10.5 Pour the combined extract trough a
solvent-rinsed drying column containing
about 10 cm of anhydrous sodium sulfaze.
and collect the extract »n the K-0
concentrator. Rinse the Erlenmeyer Nask and
column with 20 t0 30 mL aof methyiene
chlonds to complete the quantitative cransfer.

10.8 Add one oc two clean boiling cnips 0
the evaporative lask and attach a three-bail
Snyder column. Prewet the Snyder cciumn by
adding about 1 mL of methylene chlonce ta
the top. Place the K~D apparatus on & hot
waler hath (60 t0 85 ‘C) so that the
concentrator tube 12 partially imunersed in the
hot water. and the entire lower rounced
surface of 'he Task .2 Sathed wath hot vapor.
Adjust the vertical position of the apparatus

and the water temperature ss required |
complete the concentration in 1St0 20 o
the proper rate of distiilation the balls o
column wiil actively chatter but the cha
will not load with candensed solvent. v
the apparent volume of liquid reaches t

remove the X-D apparatus and allow it 1
drain and cool for at l2ast 10 min,

10.7 Increase the temperature of the |
water bath to about 30 *°C. Momentaniy
remove the Snyder column, add S0, md af
hexane and a new boiling chip, and reat
the Snvder column. Concentrate the exw:
as in Saction 10.8, except use hexane to
prewet the column. The elapsed time of
concentration should be § to' 10 min.

10.83 Remove 'he Snyder columnn and ¢
the flask and its [ower joint into the
concentrator ‘ube with 1 t0 2 mL of YWexan
S-ml syringe 1s recommended for this
operation, Stopper the concentrator tube :
store refrigerated if further processing wil
not be performed immadiately. I the extr:
will be stored longer than two davs. it shc
be transferred to & Tefllon-sealed screw-c;
vral. if the sample extract requires 2o At
cleanup. ptoceed with gas chromatograph:
aralysis {Section 12). {f the sample require
further cleanup. proceed 0 Section 11.

109 Determine the orginal sampia
volwne by refiiling the sample bottie to the
mark and transferring the liquid to & 1000~
Faduated cylinder. Record the sampie
volume o the nearest 5 ml.

11. Clecaup and Separation

11.1 Cleanup procedures may not be
necessary ‘or 3 reiatively ciean sample
matnx. If particylar sircumstances demand
the use of 3 cleanup procedure, the analyst
may use sither procedure Selow or any oth
appropriate procedure. However, the analy
first must demonstrate that the requiremen:
of Section 8.2 can be met using the method
revised (0 tncorparate the cleanup proceduwt
The Flonsil column allows for a select
factionausn of the compounds and wall
siiminate poiar interfecences. Elemental
sulfur. which interferes with the eiecon
capturs gas ciromatography of certain
pest:cices, can be removed by the technugue
described in Section 11.3.

11.2 Flonsil column cleanup:

11.2.1 Place a weight of Florisil fneminall
20 3) predetermined by caiibration {Secticn
7.5), into & chromatagraphic column. Tap the
column ‘o settie he Flomsil and add 1 o 2 &=
of anhydrous sodium suifate ta the top.

1122 Add 80 mL of hexane to wet and
rinse the sccium su:fate and Flonsil. Just
srior ‘o exposure of the sodium suifate layer
to the air. stop the elution of the hexane dy
closing the stapesck on the chromatograpfuc
coiumn. Discard the =luate.

11.2.3  Adjust ‘he sample extract volume
to 10 mL with hexane and Tansfer it rom the
K-D cancentrator 'ube anto the column.
Rinse the tube 'wice with 1 o 2 mL of
hexane. adding each rinse ‘o the column.

11.2.4 Place 2 500-mL X.D flask and clean
concentrator ‘upe under the chromatcgragnic
cotumn. Drain the column into the Nask untd
'he sodium suifate layer is nearly exposed.
Slute the column with 200 mb of 3% ethyl
ether :n hexane [V/V) (Fraction 1) at a rate of
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ahout § mL/min. Remave the K-D flask and
et it asrde for later zoncantration. Elute the
column again. using 200 mL of 15% ethy! ether
in hexane {V/V) {Fraction 2}, into & second -
D flask. Perform the third eluhion using 200
mL of 50% ethyl sther in hexane (V/V)
(Fraction 3). The elution patterns for the
pesticides and PCBs are shown in Table 2.

11.2.5 Concentrate the fractions as in
Section 10.8. except use hexane to prewet the
column and set the water bath at about 85 °C.
When the apparatus 's cool, remove the
Snyder column and rinse the flask and its
lower joint into the concentrator tube with
hexane. Adjust the volume of each fraction to
10 mL with hexane and analyze by gas
chramatography (Section 12).

11.3 Elemental sulfur will usually elute
entirely in Fractoa 1 of the Flonatl column
cleanup. To remove suilur interference from
this fraction or the ornginal exiract. pipet 1.00
mL of the concentrated extract ino a clean
concentrator tube or Teflon-sealed vial. Add
ane to three drops of mercury and seai.'?
Agitate the conten's of the vial for 151030 ».
Prolonged shawing {2 h) may be required. U
s0. this may be acromphsned with &
reciprocai shaner. Alternatively, activated
copper powder may be used {or wifur
removal.'* Analyze Sy zas chromatography.

12. Cas Chrematograzhy

12.1 Table 1 summanizes the
recomunenced operating conditians far the
gas chromategrach. Inciuced 1 this tagle are
retenton hmes and MTL *hat can De
achieved uncer *hese cornditions. Examples of
the separations achieved 5y Column 1 are
shown :n Figures 110 10. Other packed or
capiilary {open-rubular} columnas.
chromatographic conditians. or deteciors may
be used [ the requitements of Section 8.2 are
met

12.2 Caiibrate the system daily as
described in Section 7.

12.3 U e intermai standard calibration
procedure s being used. the internal standard
must be added 'c the sampie extract and
mixed thaoraugnly immediately hefore
injection inta the gas chromatograpn.

12.4 [nject 20§ ul of :he sample extract
ar standard :nto the gas chromatcgraph using
the solvent-{lush technique.'® Smailer (1.0 ul)
volumes may be :nezted | autamatc devices
are empioved. Recard the volume injected to
the neares! .05 uL. the 2tal extract volume,
and the resuinng peak size n area or pesk
he:ght units.

12.5 Idenufy the parameters in the sample
5y companng the retenuon wmnes of the peaks
in the sampie chromatogram with those of the
peaks 'n standard chromatograms. The width
of the retention time wandow used 10 Zake
idenuficatons should be dased upon
measurements of actual *etention tme
vanauons of standards over ‘he course of 3
day. Three :mes ‘he standard deviation of a
retention tme ‘or a compound can be used to
calculate s suggested window size: Rowever,
the expenerce of the analyst snouid weigh
heaviiy in the :nterpretation of
chromatogramas.

128 If :he respanse %or ¢ peak exceeds
the working range of ‘e system, dilute the
extract ana resnalyze.

127 If the measurement of the pesk
tesponse is prevented by the presence of
interferences, further cleanup 13 required.

13. Calculations

13.1 Determine the concentration of
individual compounds in the sampie.

13.1.1 If the external standard calibration
procedure is used. calcuiate the amqunt of
matenal injected from the peak response
using the calibration curve or calibration
factor determined in Section 7.2.2. The
concentration n the sampie can be
calculated from Egquation 2.

Equation 2

ANV
vatvg

Cancentration {ug/L}=

where:
A=Amount of matenal injected Ing).
V.= Volume of extrac: njected ful).
V= Voiume of 'oral extract 'ul).
V,=Volume of water extracted ‘mL).
13.1.2 If'Re:rtermal standard ¢caiibration
procedure ¢ used, zaicu.ate the
CORCEn(ralion :n the samzie using e
resoense facior AF) Zetermined in Seclion
7.3.2 and Equation 3.
Equatien 3.

(AL 'L}
Concentration [x3. L=
(AL RFYV,,
where:
A, =Response for the paramerer 10 e
measureg.

A, =Response for ‘he 'ntermal ntandard.

L. =Amount of internal standard adced to

each extract (ug)

V,=m Voiume of water extracted (L)

13.2 When t.s apparent ‘hat 'wo of Tore
PCB [Arocior] mixtures are present. the
Webb and McCail procedure !¢ may be used
to \denufy and quanufy the Arcclors.

13.3 For multcamgpanent mixtures
{chlordane, toxaphene. and PC3s) match
retertion times oi peaks .n the standards
with peais in the sample. Quantiiate every
identifiable peax uniess nterference with
individual peaks persist after zieanup. Add
peak haight or peax ares of 2acn :dentfied
peak :n the chromatogram. Calculate as tcal
response in he sample versus total response
in the standard.

13.4 Report resuils in uz/L without
correcucn for recovery data. All QC data
obtained sacuid se reported with the sampie
resuits.

14. Method Performance

141 The method detection limt (MDL) s
defined as the minimum concentration of a
sudstance that can be measured and resorted
with 38% confidence 'hat the vajue i3 adove
zaro.! The MDL cancentrations listed i
Table 1 were aotained using reagent water.!?
Similar resuits were acnieved using

representative wastewatars. The MDL
actually achieved in a given anaiysis will
vary depending on instrument sensitivity
matnx effects.

14.2 This method has Leen tested for
lineanty of spike recovery from reagent
water and has been demonstrated to be
applicable over the concentration range fre
4= MDL to 1000 x MDL with the following
exceptions: Chlordane recovery at ¢ x MDL
was jow (60%): Toxaphene recovery was
demonstrated linear over the range of
10x MDL to 1000 x MDL.*?

14.3 This method was tested by 20
laboratories using reagent water, drinking
water, surface water, and three industriai
wastewaters spiked at six concentrations.!?
Concentrations used in the study ranged rot
0.5 to 30 ug/L lor single-component pesticide
and from 8.5 to 400 ug/L for multicompanent
parameters. Single operator precision, overa.
precision, and methed accuracy wers found
to be directly related to the concentration of
the parameter and essentially independent o
the sample matnx, Linear equations to
describe hese relationships are presented in
Table ¢.
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Figure 1. Gas chromatogram of pesticides.
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Figure 2. Gas chromatogram of chiordane.
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Figure 3. Gas chromatogram of toxaphene.




43330 Federal Register / Vol. 49, No. 209 / Friday, October 28, 1984 / Rules and Regulations
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Figure 4. Gas chromatogram of PC8-1016.
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COLUMN: 1.5% SP-2250/1.95% SP-2401 ON SUPELCOPORT T
TEMPERATURE: 160°C.
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Figure 5. Gas chromatogram of PCB-1221.
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COLUMN: 1. 5% SP-2250/1.95% SP-2401 ON SUPELCCPQRT
TEMPERATURE: 160°C. ’

DETECTOR: ELECTRON CAPTURE
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Figure 6, Gas chromatogram of PC8-1232.
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COLUMN: 1.9% $P-2250/1.95% SP-2401 ON SUPELCOPORT
TEMPERATURE: 160°C.
DETECTOR: ELECTRON CAPTURE
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Figure 7. Gas chromatogram of PCB-1242.
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COLUMN: 1.5% S$P-2250/1.95% $P.2401 ON SUPELCOPORT

TEMPERATURE: 160°C.
DETECTOR: ELECTRQN CAPTURE
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Figure 8. Gas chromatogram of PCB-1243.
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Figure 9. Gas chromatogram of PC8-1254.
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Figure 10. Gas chromatogram of PCB8-1260.
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1982, Guideline Establishing Test Procedures for the Analysis of Polluta
40 code of the Federal Regulations (CFR), part 136, Published in Federal
Register 44, 69464,

1983, Methods for Chemical Analysis of Water and Wastes. Environmental
Monitoring and Support Laboratory, Cincinnati, Ohio. EPA-600/4-79-020.

AWWA-WPCF. 1580. Standard Methods for the Esamination of Water and
Wastewater, l%ed. American Public Health Association, 1015 Fifteenth
Street. NW, Washington, D.C. p 54.
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system: General, US Environmental Protection Agency, Cincinnati, OQhio.
EPA-5-19-80, vol. 45-No. 98, Book 2, p33063-33285.

1980. Prescribed Procedures for Measurements of Radiocactivity in Drinking
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A1l the Carbamate Pesticide references are found in the NH QA/QC ppP-
Section 10.27.
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Data Reduction, Validation and Reporting

If a laboratory is to produce quality data, it is essential that any data
produced is adequately reviewed prior to release. New Hampshire is committed
to the production of accurate data, and adequate checks to ensure quality data
are implemented.

After generation of the data by the instrument, computer or analytical
technique, the data is reviewed by the analyst. If a problem has occurred,
the analyst reruns the test. Following this, the data is entered into the
computer, prior to final report generation. The computer maintains a table of
normal values, and if the analyst has entered an abnormal value he is prompted
with notification of this fact. If the value is in fact what has been already
entered, the analyst makes note of this fact and accepts the entry. On a
weekly basis, all samples that have been completed are tabulated. A report is
produced from the computer and forwarded to the section head. It is now the
section head's responsibility to review all tests run for the sample as far as
quality goes and then either approve or reject the data. I[f the data is
approved it is forwarded to the appropriate section heads.

At the same time a parallel but independent check is being performed by
the quality assurance officer and advisor. These people review all QC data
against known spikes, blanks and duplicates. If a problem shows up in this
review, it is the advisor's job to inform both the section head, and the
analyst.

Corrective action is implemented by the analyst, section head and quality
assurance advisor. If possible, the tests are rerun, if not, the division

head is informed of the fact and the sample is retaken.
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In the event that problems persist, the quality assurance officer is
informed and it is his job to seek whatever help is required.

Often, the State and the Environmentai Protection Agency work together on
the same project. In these cases, both the Environmental Protection Agency
and State work together to ensure that all data reported is correct.

A number of measurements and observations should be made in the field at
the time of sampling. This information is recorded in the field log book with
the corresponding sampling number to locate the sampling points on a site
plan. These measurements and observations are critical for interpretation of
laboratory data. The following list of measurements and observations

represent a minimum requirement for surface water samples:

Sample location, relative to fixed points that can be referenced in the

future, identification number, date and time.

Water temperature at the point and time of sampling.

Specific conductivity and pH of water sampled - do not immerse indicator

paper or electrodes in samples to be sent to the laboratory. Either

duplicate samples may be obtained for field measurements or in-situ

measurements may be taken if the appropriate equipment or sampling

condition is present.

Depth of stream or pond (average and at sample point).

Velocity of stream estimated from object floating on the surface.
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Weather conditions (temperature, cloud cover, recent precipitation or

drought).

Observable physical characteristics (odor, color, turbidity, etc.).

The following information should be obtained prior to purging and sampling

of the well.

Well Information - Obtain whatever information is available regarding wel)

characteristics. Well depth, screened length, casing material, casing
diameter and elevation above ground level. Previous water level and
previous pumping rates should be recorded in a field notebook or well

sampling data shect. If possible, well logs should also be obtained.

Well Security - Make sure that the well has been Tocked (with a padlock on

a riser pipe, a roadway box, etc.) and note any number, tags or

distinguishing marks. Check for any damage of the well casing.

Well Parameters - A water-level measurement must be made the day of

sampling using a survey tape with a plunker (weight) or an electronic
measuring device. [f the well depth is not known, it can be measured with
the survey tape and weight. (The length of the weight must be recorded
and taken into account). The difference of the two is the height of water

in the well.
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Well Volume Calculation — A minimum of three well volumes must be evacuated

from the well, or the well can be purged dry before recharging and sampling.
In either case, the amount of water to be purged should be calculated and
recorded. Table 4 can be used to calculate the well volume by multiplying the
height of water in the well by the gallon per foot volume for the appropriate

casing inner diameter. The purge volume is then three times the well volume.

Procedures for chain-of-custody/sample tracking and data handling are

presented in Section No. 7; Sample Custody and Documentation.

As laboratory and field data are generated for inclusion in the final
report, the data is assembled by the appropriate field and office personnel as
it is received. The data is copied and filed with the originals going to

USPEA's Project Manager.
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Internal Quality Control Checks

The specific quality control audits used by New Hampshire Department of
Environmental Services are outlined in Section 15.0 - "Corrective Action" -
page 1 . The specific internal audits used and their origination in the

analyses include the following.

A. Blanks

(1) Method Blank

A blank solution (DI water or well water which is free of organic
contaminants where appropriate) of the same volume as the samples is treated
as a sample for the parameter being measured, including all pretreatment,

preparation, holding ties, extraction and actual analysis.

Frequency: See individual procedures in Section 10. (1 through 6)

(2) Trip Blanks

Trip blanks will be provided by the contractor.

B. Duplicates

A duplicate sample is taken in the field from the same source, at
roughly the same time and treated exactly alike during preparation, transport,

extraction and analysis.
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Frequency: 1 per sample batch or 20% - Refer to the SOP for the parameter of
interest - section 9 of the NH QA/QC PP - for more specific information on

duplicates.

C. Spikes
(1) Matrix Spikes

Standards of known amounts are added to a sample. The sample is
split - run with and without a spike. The percent recovery of the
pure standard spike is taken as a measure of the accuracy of the
tolal analytical method in the sample matrix. It is calculated by
the equation:

Recovery = 100X (final concentration - orginal concentration)

True Value
assesment of spike recovery and needed reruns will be done before
data are reported to the various divisions.
Frequency: 1 per batch (especially for CERCLA & RCRA) - Refer to the
SOP for the parameter of interest - section 10 (1 through 46) of the

NH QA/QC PP for more specific information.

2) Blind Spike
Submitted by the quality control department on a bimonthly basis -

refer to Section 17.0 - 'Corrective Action' - page _1
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Accuracy Control Charting

Control charting is no longer done manually by the analyst or the qualify
assurance department. It is done automatically during the Q.C. Review by
the plotting part of the QAD program from the data enetered by the analyst
after the run. At the end of 3, 6 or 12 months new limits are calculated
using the data base generated during that time period. Known QC's
duplicates, and spikes are charted using the QAD 10 program with all
inorganic parameters, except for those parameters where not enough data is
generated during the year. The upper and lower control limits shown on
the chart are used as a criteria for action as described in section 10 and
section 15 of this manual Section 15 'Corrective Action' discusses in
detail significance of these charts in evaluating the status of a

particular parameter.

The control limits are derived automaticaily by the QAD program using
these basic calculations:
a. Standard deviation (Sd) of the difference between the known quantity
and the quantity obtained (i.e. spike or standard samples). The

calculation for standard deviation is given below.

s= | (x=x)2

n-1
The quantity 's' is based as it is upon a finite number of observations,
is only an estimate of the true standard deviation.
The difference (XJi) is the absolute deviation of the individual result

from the experimental mean, the standard deviation is this obtained
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in absolute terms. The degrees of freedom (N-1) is substituted for the
number of measurements in the set.

b. The 95% confidence 1imits must be determined next. (These are the UWL and
the LWL) confidence 1imit = s tgg
'S' is the standard deviation associated with N measurements.
*t' is a factor that depends in magnitude upon the number of measurements
as well as the degree of probability for the correctness desired. The
values for t are provided in the table given below:

VALUES FOR t FOR VARIQUS LEVELS OF PROBABILITY

Degrees of Factor for Confidence Interval (percent)
Freedom 80 g0 95 99 99.9
] 3.08 6.31 2.7 63.17 637
2 1.89 2.92 4.30 5.92 31.6
3 1.64 2.35 3.18 5.84 12.9
4 1.53 2.13 2.78 4.60 8.60
5 1.48 2.02 2.57 4.03 6.86
) 1.44 1.94 2.45 3. N 5.96
7 1.42 1.90 2.36 3.50 5.40
8 1.40 1.86 2.3 3.36 5.04
9 1.38 1.83 2.26 3.25 4.78
10 1.37 1.81 2.23 3.17 4.59
1 1.36 1.78 2.18 3.06 4.32
12 1.36 1.78 2.18 3.06 4.32
13 1.35 V.77 2.16 3.00 4.22
14 1.34 1.76 2.14 2.98 4.14
oo 1.29 1.64 1.96 2.58 3.29

c. The average must also be calculated:

x = individual values obtained

Total # of Stds.
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The 99% confidence limits - UCL 7 LCL - is calculated by the following
equation:

confidence 1limit = s.t9g
Again the factor for ‘t' is taken from the table given above.

A Precision Control Chart is developed by collecting data for many

samples, a minimum of 15 to 20, run in duplicate under assumed controlled

conditions. Once these data have been generated, preferably over an

extended period of laboratory time, the following steps should be followed
to construct the control chart:

a. List the range (R) for each set of samples. That is, the absolute
value of the difference between each set of duplicate samples. This
}ist can be obtained by listing the QAD 10 entries to a printer.

b. Calculate the average range (R) by summing the list of R values and
dividing by the number of sets of duplicates.The QAD 10 program will

calculate the average when the data is listed.

R =N
c¢. Calculate the upper control limit (UCL) on the range according to the

formula:

UCLR = D4R

= 3.27 on all our precision charting, since only duplicates are run.)

Ignore the limit calculated by the QAD 10 program

Calculate the upper warning limit (UWL) on the range according to the

formula:

UWL, + 2/3 (D4R - R) +R

R
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which for duplicate samples reduces to:

UWLR +2.51 R=2.51R
(Ignore the 1imit calculated by the QAD 10 program
This UWL corresponds to the 95% confidence level.)
An example of NHWSPCC Laboratory's Precision charting has been included in

this section.

FACTORS FOR COMPUTING CONTROL CHART LINES

Observations in Factor
Subgroup ( ) D4

3.27
2.58
2.28
2.12
2.00
1.92
1.86

W~ WM

Inherent in the Shewart approach is recognition of the basic assumption
that varijations exist in every method. That is, no procedure is so perfect,
so unaffected by its environment, that it will always give exactly the same
assay value or product. Where such situations seem to exist, either the
device used to measure the process is not sensitive enough or the person
making the measurements is not performing properly. For our purposes, the
recorded difference between paired samples should never be less than one-half

the minimum detectable 1imit of the parameter under consideration.
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The organic lab has a gquality control logbook, in which the daily response
factors are recorded, as well as the percent recovery from the matrix spikes
used that day. Also recorded is the relative abundances of the Tuning
Spectra, on a daily basis. Examples of these quality contro) check sheets
have been included in this section.

F. Reagents and Standards

A1l purchased reagents and standards, used at New Hampshire Water Supply
and Pollution Control Commission, are certified as to their accuracy by the
company of manufacture. All solvents are ACS grade, all standards are
certified through the Nétion Bureau of Standards or the American Chemical
Society.

A1l acids and bases made at the laboratory are routinely standardized by
the quality control department.

For more detailed information, refer to Section _ 9 , Analytical
Procedures.

G. Compressed Gases

All compressed gases are purchased through a reputable company, and are
guaranteed for purity. Hydrocarbon and moisture traps have been placed on

lines from the high purity gases.

H. On the following page is a chart listing the analytes which are commonly
done at the New Hampshire WSPCC Laboratory. The quality control given with

each listed analyte, was generated as described in this section. The data is
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based on standards spiked into DI water or on duplicate samples. The data base

was generated from Jan.1l, 1986 to June 27, 1986

H = the number of quality control standards used to
develop the QC data.
LDL = Al1 duplicates run over the past year were lower

than detectable limits.

CND/pd}

(7780X)



PARAMETERS

A. INORGANICS
FLAME METALS
. Aluminum

. Barium

. Calcium

. Copper

. Iron

. Magnesium
. Manganese
8. Nickel

9. Potassium
10. Sodium

11, Zinc
FURNACE METALS
1.  Aluminum
2. Antimony
3. Arsenic
4. Cadmium
5. Chromium
6
7
8

-~ N LW

. Lead
. Molybdenum
. Nickel
9. Selenium
10. Silver
11. Vanadium
OTHER METALS
1. Mercury

NOMINAL
VALUE

2.0 mg/L
2.0 mg/L
3.0 mg/L
0.3 mg/L
0.7 mg/L
0.7 mg/L
0.1 mg/L
0.2 mg/L

0.5 my/L
20 mg/L

0.10 mg/L

0.2 mg/L
.02 mg/L
.02 mg/L
.01 mg/L
.05 mg/L
0.1 mg/L
.02 mg/L
.02 mg/L
.020 mg/L
0.10 mg/L
0.04 mg/L

.002 mg/L

Section No: 110

Revision No: 3
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INTERNAL QUALITY CONTROtL CHECKS
{DEVELOPED AS DESCRIBED IN SECTION 10 #) THROUGH 64 QUALITY CONTROL)
(A1) Units are in mg/L, unless otherwise stated).
X UcL UcL-LCL
_N _X X_teL %OF N _N _R 3.21 R
10 2.10 3.09-1.W1 55.6-154.4 1 12 0.39
23 1.97 2.24-1.10 85-112 INSUFFICIENT DATA- - -
15 3.00 3.61-2.4) 80.3-120.4 8 .30 0.98
23 .2997 .308-.292 97.2-102.6 8 .0125 0.041
82 .1018 .845-.559 719.8-120.17 82 .0293 0.096
e e e e e o mmi e e INSUFF ICTENT OATA- -~~~
81 .1048 .127-.083 82.8-126.8 81 .0072 .0024
22 .2088 .265-.152 16.2-132.6 INSUFFICIENT DATA-———————~
R T ettt S ~INSUFFICIENT DATA. - —————-
80 19.325 21.1-11.6 87.8-105.4 80 .553 1.81
17 . 1049 .1271-.083 83.2-126.6 12 .03 .098
8 .201 .291-.1n 55.5-145.5 INSUFFICIENT DATA-—  ————~
e m e mmm e o e e s e e e e e o~ ~ [NSUFFICTENT DATA-—— -
45 .0185 .0246-.0124 61.9-123.1 1} .0016 .0052
18 .0095 .0132-.,0058 57.6-132.4 9 .0001 .00033
18 050 .0682-.04 80-136.4 1" .0091 .02976
21 .1026 .1215-.01M 11.1-121.5 16 .0025 .0082
= e e e e e i e INSUFFLCTENT DATA- e
10 .002 L0L-.022 7-109.8 INSUFFICIENT DATA-- oo e
19 .0203 .0252-.0154 171.2-125.8 1 .0005 0016
16 .0944 .076-.123 76-112.8 15 .008 .026
et e e = mem = m o o e e mn e e e —— o~ [NSUFFICTENT DATA- e
15 .002 .0023-.0017 85.3-114.1 8 LDL N/A



PARAMETERS

NON METALS

1.
2.
3.

w

9.

10.
1.

12.

Alkatinity
Amoni a
Chlorides

Flourides

Hardness
Nitrates

pH
T. Phasphorus
Spec. Cond.

Sulfates
TKN

Turbidity

NOMINAL
VALUE

10 mg/L
1.40mg/L
35.4 mg/L
71 mg/L
3.54 mg/L
.38 mg/L
.95 mg/L
1.52 mg/L
1.9 mg/t
40 mg/L
0.7 mg/L
1.4 mg/L
0.14 mg/L
1.0

.050 mg/L
.250 mg/L
147 u MHOS
9.6 mg/L
2.5(AL)mg/L
1.75 mg/L
2.50 mg/L
3.50 mg/L
1.8 NYU
18 NTU

INTERNAL QUALITY CONTROL CHECKS

(DEVELOPED AS DESCRIBED IN SECTION 10 #1 THROUGH 64 QUALITY CONTROL)
(A1l Units are in mg/L, unless otherwise stated).

=

68
2!
94
80
66
1Nz
105
109
1
188
23
80
61
219

e

X uct
X Lot

11.2-9.0
1.55-1.21
40.3-31.7
76.3-66.9
5.5-2.1
.431-.32)
1.04-.863
1.64-1.43
2.02-1.82
42.1-37.8
.18-.67
1.53-1.33
719
1.05-6.91
.066-.040
.266-.236
159.1-133.}
11.2-8.2

1.96-1.46
3.26-1.90
3.96-3.0

20.6-16.2

ucL-LeL
% OF N

89.7-112.3
91-110.4
89.6-113.7
94.3-107.4
15.9-155.7
84.5-113.4
90.8-109
94-108
95.9-106.3
94.6-105.3
95-110.7
94.7-109.6
19.3-121.9
99.6-100.7
19.7-132.3
94.5-106.3
90.5-108.3
85.6-116.5

83.2-112.2
76.1-130.3
87-113

90-114

Section No: 110
Revision No: 3
Date: 6/21/86
Page 9 of 10
_N _R .21 R
45 .063 .2
15 .083 .21
41 .29 .95
4) .29 .95
41 .29 .95
11 .008 .03
11 .008 .03
11 .008 .03
11 .008 .03
149 .021 .09
43 .031 .10
43 .0 .10
43 .00 .10
110 .033 N
24 .002 .007
24 .002 .007
38 3.14 10.3
23 3 1.21
INSUFFICIENT DATA ——-- o
12 .07 .23
12 .01 .23
12 .07 .23

SRRSO {11111 3 [ 121 2 1), 7, MR—

INSUFFICIENT DATA-~——————



PARAMETERS

DEMANDS

1. BoD

2. Ccop

3. T0C

MISC.

1. 01l & Grease

2. MBAS

3. T. Residue

4. T. Non-Filt
Residue

8. RADiOLOGY

1. Gross Alpha

2. Radium

3. Radon Gas

4. Uranium

jdb (0112)

NOMINAL
VALUE

4.8 ALPHA
34.3 ALPHA
14.1 ALPHA

Section No: 11..0

Revision No: 3
Date: 6/27/86
Page 10 of 10
INTERNAL QUALITY CONTROL CHECKS
(DEVELOPED AS OESCRIBED IN SECTION 10 #1 THROUGH 64 QUALITY CONTROL)
(A1} Units are in mg/L, unless otherwise stated).
X UcL ucL-LeL
_N _X X_LcL % OF N _N _R 3.21 R
19 4.96 5.9-4.0 83.5-123.1 17 1N .36
.......... B - ce Trmemmmmmem—- oo INSUFFICIENT DATA- - - oo
................ —. e oL ST INSUFT ECTENT DATA- - oo
N/A N/A N/A N/A INSUFFICTENT DATA-————_____
e e o+ ===~ INSUFFICIENT DATA- -oee__
E INSUFFICIENT DATA-- .. ——____
16 18.65 117.8-39.5 49.4-147.2 23 3.48 1
N/A N/A N/A N/A 21 1.5 4.9
N/A N/A N/A N/A 12 .34 .n
63 1693.5 1839-1548 N/A 60 3.4 11.0
N/A N/A N/A N/A INSUFFICIENT DATA -- - _____
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Performance and System Audits

Blind Perforance Audits

A blind audit is submitted to the laboratory by the quality
assurance department on a bi-monthly basis. The audit is given a
"false" location name and submitted by a sampler or other means,
insuring that laboratory workers are unaware that an audit is taking
place. The data collected from these tests are maintained by the QA
department in a confidential notebook. Data falling outside of the
99% confidence interval, as calculated by following the procedures
detailed in section 13.0 pp 4&5, is immediately dealt with by
contacting the section supervisor and having all data for that run
reviewed, and rerun, if necessary. If all other QC for that run is
correct, release of the reports is at the discretion of the
supervisor. If this is not the case, the entire run is repeated.

Data falling outside of the 95% confidence range is flagged by
analyst and test. Records are maintained on repeat problems by the
same analyst or on the same test. This data (between 95% and 99%
confidence) is used to locate problem tests and/or the need for
additional training of laboratory personnel.

Capability Check
Before any priority pollutant anaiyses are done by the New

Hampshire Water Supply and Pollution Control Commission laboratory, a
set of samples are sent to the laboratory by the Environmental
Protection Agency. Performance on these samples must be satisfactory
in order for the laboratory to receive real samples. Bi-yearly
performance evaluation samples are then sent to re-verify the lab
capability, these are the above-mentioned Water Supply Study and the
Water Pollution Study.
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LIST OF INSTRUMENTS, MANUALS TO GO WITH THE INSTRUMENTS,
AND LOCATION QOF MANUALS

Gas Chromatograph/Mass Spectrometer
1. Manuals
a. 5985 Users Manuals Volumes 1-5 05985-90027
to 05985-90030
b. 5985 GC/MS System Options (1) 05985-90093
5985 GC/MS System Quick Start Manual

(@]
.

d. 5985 GC/MS System Maintenance and Installation Manuals
24396-14001
to 24396-14004
2. Location
a, Organics Lab manual storage bookshelves

Infrared Spectrophotometer Model 281-283

1. Manuals
a. Users Manual
2. Location
a. Pesticides "Wet" Lab in drawer under instrument

Perkin Elmer Sigma 1B Gas Chromatograph

1. Manuals
a. Sigma Console Users Manual
b. Sigma Programming Manual
c. BASIC I[I Language Instructions
2. Location
a. Organics Lab manual storage bookshelves

Hewlett Packard 5880A Gas Chromatograph

1. Manuals
a. Gas Chromatograph Instrument manual
b. Operator Training manual
c. Site Preparation manual
2. Location
a. Organics Laboratory manual storage bookshelves

Hewlett Packard 5700A Gas Chromatograph
1. Manuals

a. Gas Capillary Inlet System

b. Operating Manual

C. Service Manual

2. Location
a. Organics Laboratory manual storage bookshelves
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LIST OF INSTRUMENTS, MANUALS TO GO WITH THE INSTRUMENTS,
AND LOCATION QF MANUALS

Varian Aerograph 2400 Gas Chromatograph Manuals

1. Manuals
a. 53Ni Electron Capture Instruction Manual
b. Alkali Flame Detector Instruction Manual

2. Location
a. Qrganics Laboratory manual storage bookshelves

Teckman Purge/Trap and Autoc Sampler manuals
1. Manuals
a. White manuals for Mass Spec Purge Trap
b. Orange Manuals-for 5880A GC
Location
a. Organics Laboratory Manual storage bookshelves

Photovac 10A10 Operating Manual
1. Location
Organics Laboratory manual storage bookshelves

Furnace and Flame Atomic Absorption manuals

1. Manuals
a. Analytical Methods for Atomic Abscorztion Spectrophotometry,
Perkin Elmer
b. Clinical Methods for Atomic Absorption Spectrophotometry, Perkin
Elmer

c. Analytical Methods Using HGA Graphite Furnace

d. Model 560 Atomic Absorption Spectrophotometry

e. Analytical Methods for Furnace Atomic Absarption
Spectrophotometry 4/14/81

f. Analytical Methods for Atomic Absorption Spectrophotometry
6/24/717

g. Perkin E£lmer HGA Graphite Furnace Operator's Manual

h. Perkin Elmer AS-40Q Auto Sampler Operator's Manual

2. Location
a. Water Laboratory office area

Hewlett Packard 1084-8 liquid chromatograph manuals

1. Manuals
a. Operating manual
b. Operating manual short form
C. Training Documentation

2. Location
a. "Wet Chemistry" portion of the Organics Laboratory
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LIST OF INSTRUMENTS, MANUALS TO GO WITH THE INSTRUMENTS,
AND LOCATION OF MANUALS

Analytical Balance manuals
a. CAHN TA-450 Users manual

2. Location
a. "Wet Chemistry" portion of the Organics Laboratory

Technician Auto Analyzer II System

1. Manuals

Auto Sampler IV Instruction manual
Proportioning Pump [I Instruction manual
Colorimeter II Instruction manual
Electrochemical Detector Il Instruction manual
Two Pen Recorder Instruction manual

O QA0 oo

2. Location
a. tab Office - in John Pepin's Desk

Hack Model 18900 Ratio Turbidimeter

1. Manuals
a. Instruction Manual
2. Location
a. Drawer below turbidimeter in the Inorganics Lab

Orion Ammonia Electrode Model 95-10

1. Manuals
a. Instruction manual
2. Location
a. Orawer below ammonia meter in the [norganics Lab

Orion Specific lon Meter Model 407A/L
1. Manuals
a. Instruction Manual

2. Location
a. Orawer below fluoride meter in the Inorganics Lab

Bausch & Lomb Spectronic 710 Spectrophotometer

1. Manuals
a. Operator's Manual
2. Location

a. Drawer below spectrophotometer in the Inorganics Lab
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LIST OF INSTRUMENTS, MANUALS TO GO WITH THE INSTRUMENTS,
AND LOCATION OF MANUALS

4953 tlectrolytic Conductivity B8ridge
1. Manuals
a. Operating manual
b. General instructions for YSI 3400 Serijes Conductivity Cells

2. Location
a. Orawer below the conductivity bridge in the Inorganics Lab

Beckman Model 915 Total Organic Carbon Analyzer and 191840 Air
Purification Unit

1. Manuals
a. Instruction manual
2. Location
a. Drawer below the analyzer in Inorganics Lab

Beckman Model 215 B Infrared Analyzer

1. Manuals
a. Instruction Manual
2. Location
a. Drawer below the analyzer in the Inorganics Lab

YS1 5700 Series Dissolved Oxygen Probe

1. Manuals
a. Instruction manual
2. Location
a. Orawer below the probe in the Inorganics Lab

Perkin Eimer Coleman 50 Mercury Analyzer System

1. Manualis
a. Instruction Manual
2. Location
a. Bookshelf in the Inorganics Lab

Albrecht Walk-in Cooler

1. Manuals
a. Instruction manual
2. Location

a. Files in Quality Assurance Office
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LIST OF INSTRUMENTS, MANUALS TO GO WITH THE INSTRUMENTS,
AND LOCATION OF MANUALS

Beckman LS-100 Liquid Scintillation System and Direct Data Readout Module
1. Manuals
a. Instruction Manual

2. Location
a. Radiology Office

Ludlum Model 2200 Scaler Rate Meter

1. Manuals
a. Instruction manual

2. Location
a. Radiology Office

LudTum Model 1000 Six Decade Scaler

1. Manuals
a. Instruction manua)
2. Location

a. Radiology QOffice

Carter Model 2-5C Scintillation Detector

1. Manuals
a. Operating and Maintenance Procedures
2. Location

a. Radiology Office

Nuclear-Chicago Model 192A Netrascaler

1. Manuals
a. Operation and Maintenance manual
2. Location

a. Radiology Lab

National Incubators (Heinicke) - Model 3512

1. Manuals
a. Operator's Manual
2. Location

a. Microbiology file cabinet marked "Lab Manuals®
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LIST OF INSTRUMENTS, MANUALS TQ GO WITH THE INSTRUMENTS,
AND LOCATION OF MANUALS

Series 10 Microstar Microscope (A0)
1. Manuals
a. Operator's Manual

2. Location
a. Microbiology file cabinet marked

Castle 3122 autoclaves
1. Manuals

a. Operator's Manual
2. Location
a. Microbiology file cabinet marked

Kold-Draft Ice Machine

1. Manuals
a. Operator's Manual
2. Location
a. Microbiology file cabinet marked

Hotpack Incubator

1. Manuals
a. Operator's Manual
2. Location
a. Microbiology file cabinet marked

Hydrosol Stainless 47 mm Filter Holders
1. Manuals
a. Operator's Manual

2. Location
a. Microbiology file cabinet marked

Heinicke HN-1 + 2 Washers - 2

1. Manuals
a. Operator's Manual
2. Location

a. Microbiology file cabinet marked

"Lab Manuals'

"Lab Manuals"

*{ab Manuals"

"Lab Manuals”

"Lab Manuals"

“Lab Manuals"
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LIST OF INSTRUMENTS, MANUALS TO GO WITH THE INSTRUMENTS,
AND LOCATION OF MANUALS

II New Brunswick Sterilizer & Dispensor
1. Manuals
a. Operators manual

2. Location
a. Microbiology file cabinet marked "Lab Manuals"

JJ Baird Atomic Fluorimet

1. Manuals
a. Operators manual

2. Location
a. Microbiology file cabinet marked "Lab Manuals"

KK Blue M Water Bath

1. Manuals
a. Operators manual
2. Location
a. Microbiology file cabinet marked “Lab Manuals"

LL Labconco Laminar Fiow Cabinet

1. Manuals
a. Operators manual
2. Location
a. Microbiology file cabinet marked "Lab Manuals"

MM Beckman DU-7 Spectrophotometer

1. Manuals
a. DU-7 Spectrophotometer Operating Manual
b. Dot Matrix Printer Operation Manual

2. Location
a. Drawer below instrument

NN Dionex Series 40003 fon Chromatograph
1. Manual
a. Operating Manual
2. Location
a. Drawer below instrument

CND/pd1
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14.0 Specific Routine Procedures Used to Assess Data Precision, Accuracy,
and Completeness

A. 0Organics

(1) Qualitative and Quantitative Criteria
Since there are many interferences with the determination of

volatile organics, base/neutrals, phenols, and Jow level pesticides, it is of
the utmost importance that positive identification be made. Samples for these
particular parameters are initially screened by GC, but always run on GC/MS

for positive I.D.

The initial screen allows the analyst to properly dilute the

sample for GC/MS analysis.
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(2) Tuning Spectra Criteria

Daily monitoring of the Tuning Spectra is done. Examples of the
necessary ion abundance criteria to be met are included in this write-up.

B. Inorganics
(1) Qualitative and Quantitative Criteria

The individual analytical procedures describe the necessary
standards, quality control checks, and standard curves needed to accu-
rately qualitate and quantitate for a particular parameter.

The accuracy charting establishes confidence limits for each
particular parameter, and it is the responsibility of the analyst to be
aware of these confidence limits.

C. Central Tendency and Dispersion

(1) Arithmetic Mean (X)

Calculated for each parameter tested by the New Hampshire Water
Supply and Pollution Control Commission, by using at least 10 data
points. Every accuracy quality control chart, defines the arithmetic

mean obtained for that particular quality control standard.

definition:

the sum of the data points

X = the number of data points involved
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(2) Standard Deviation(s)

Calculated for each perameter tested by the New Hampshire Nate}

Supply and Pollution Control Commission, by using at least 10 data
points. Every accuracy quality contr]l chart indicates the 2s and 3s

around the mean.

definition:

(3) Measures of Variability

A % Bias (%B) - the difference between the average value (X) of

a set of measurement of a standard T given by:
%8 = 100 (X-T)/T

A reference standard was analysed at least ten times before the % Bias
was calculated.
D. Precision

Involves the closeness of data values to each other. It was cal-
culated for each parameter by determining the sample coefficient of

variation:

CV = 100 S/X
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To obtain an arithmetic mean and standard deviation a refereﬁce standard
was analyzed at least ten times before the calculations for a mean and “
standard deviation was performed.
E. Accuracy

Involves closeness of measurements to a reference. Value and in-
corporates both bias and precision. The calculation for the percent bias
of each parameter, represents this laboratory's accuracy for that par-
ticular parameter.

F. Completeness

A1l samples received by the laboratory are analysed, therefore 100%
completeness is obtained in every parameter.

G. Minimal Detection Limit (99% confidence)

(1) Calculation:

MDL = Sm (t .99)
Where:
Sm = The standard deviation of the responses, in concentration
units.
t 99 = "Student's t value" appropriate for a one tailed test

at 99% confidence level and a standard deviation

estimate with m-1 degrees of freedom.
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(2) Procedure

(a) The MDL was determined in reagent water (blank), preparéd
as a laboratory standard (analyte in reagent water) at a concentration
which is at least equal to or in the same concentration range as the
estimated MDL. (Between 1 and 5 times the estimated MDL). This pro-
cedure was used to determine the MDL's if abakttes wgucg are detected on
such instruments as the Atomic Absorption Units, the Gas Chromatographs
and the GC/MS.

(b) The concentration value that corresponds to three times
the standard deviation of replicate instrumental measurements for the
analyte in reagent water. This procedure was used to determine all other
MDLS which are given.

(¢) A minimum of ten alequots of the sample were processed
through the entire analytical method. A1l computations were made accord-
ing to the defined method with final results in the method reporting
units. If blank measurements were required to calculate the measured
level of the analyte, separate blank measurements were obtained for each
sample aliquot analyzed. The average blank measurement was subtracted
from the respective same measurements.

(3) Reporting

Section 10.0 of the NH QA/QC PP identifies the required analyti-
cal method to be employed for each specific analyte. In addition the
MDL, % Bias, and % Precision is given for that particular analyte,

analyzed by the cited method. The MDL for each analyte is expressed in
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the appropriate method reporting units.
As stated in the introduction to Section 10.0, as the historical
data develops for each individual project site, the MDL will be es-

tablished for the sample matrix of that site.

A. Calculations for the GC/MS Quality Control Duplicate Worksheet:

% Recovery = Amount Detected X 100
True Value :

(Note: This formula for calculating % Recovery is only used for
standards spiked into organic free water or D1 water where
appropriate. For matix spikes use formula described on
Page 2 of this section.)

B. Calculations for the GC/MS Quality Control Calibration Check Work-
sheet:

% Difference = RF - RE X 100

RF
RF = Response Factor give the day standard was run.
-EF = Response Factor from the previous run of that

standard.
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STATE OF N.H. WATER POLLUTION CONTROL LABORATORY

CORRECTIVE ACTION:

A. Respaonsibilities:

———

1. The laboratory technicians must report to the unit supervisor and/or
the quality assurance advisor, when gquality control limits
. (UCLg/LCLy) exceeded or a definite trend appears to be developing.

2. The responsibility of the unit supervisor:

a. To ensure the technician was following the laboratory's
standard operating procedure.

b. To ascertain the status of the instrument and see that repairs
are conducted correctly.

3. The responsibility of the quality assurance advisor:

a. To ensure all standards are accurate and within the hold time.

b. To review all gquality control data at least once a week.

¢. To ensure data is not to be generated on any system that is
flagged as out-of-control, until corrective action has been
taken and has been shown to solve the problem.

d. To submit blind spikes to ensure 3 test is operating correctly,

e—--~ - ~--and the problem has been solved.

e. To inform the quality assurance officer on a weekly basis as to

the lab status. ~——~ 77 :

4. Corrective action is documented by the form attached. A form for
each parameter is filled out, on a weekly basis, by the QC advisor
and reviewed by the Unit Supervisor and QC Officer. 1In addition, a
short memo is prepared summarizing the status of Quality Control in
both laboratory sections for the week.

8. Indenendent External Audits:

The Water Supply and Pollutieon Control Commission participates in biannual
audits given by EPA. These audits test both water supply parameters and
water pollution parameters. Once an analytical problem has been
identified by EPA, an investigation into the problem is initiated by both
the QC officer and the laboratory unit supervisor. Corrective action is
taken to solve the problem, and a written explanation of both the problem
and the corrective response is given to the Region I EPA QC coordinatar,
by the WSPCC QA officer.

C. Internal Audits

The QC advisor submits to the laborateory, with the cooperation of the
field samplers, blind spike samples on a bimonthly basis. These spikes
are submitted as actual samples, which allaws the quality control
department to monitor the actual processing of samples and data.
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o QC Inspector:
Test: pH Date Inspected:
- Unit Supervisor: Date Received: _ -,
“ QC Officer: Date Received:
Part 1 STANDARD AND REAGENTS
Standards Reagents Date Hold Comparison
Made/ Limit to the
Rec'd previous
7.00 Buftfer
(QC stad) Inde€£.
10.00 Buffer
(Calb. std) . Indef.
4.00 Buffer
(Calb. std) Indef.
art 11
ACCURACY CONTROL CHART (X) .
l. Is the QC Std. being run once every 20 samples?
BN a) If not how often is the QC Std. run?
b) Which technician(s) is performing less than the required number of
std.?
v_“ . T et N e_v&_"_ - T 4 R R
2. 1Is the accuracy control charting current?
a) If not what was the date of the last sample plotted?
b) What was the date of the last sample run?
¢) Who is the technician(s) responsible for the testing?
}) What sample numbers are involved?
3. Are there any points in the Upper Control Limit (UCLX) area of the
charve?
a) Who 1s tne technician responsinle for the testing?
b) How many data points are involved?
c) What sample numbers are involved?
d) What was the date of the testing?
4. Are there any points in the Upper Warning Limit (UWLX) area of the
chare?
a) Who 1s tne technician responsiDle Lor tne testing?
©) How many data points are involved?
¢) What sample numbers are involved?
d) What was the date of the testing involved?
S. Ar2 there any data points in the Lower Control Limit (LCLX) area of
) the chare?
- a) If so, wno 1s the tecnhnician responsihle £for the testing?

b) Hew many data points are involved?

C¢) What sample numbers are involved?
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6. Are there any data points in the Lower Warning Limit (LWLX) area of

chart?
a) If so, who 15 tne technician(s) responsidle tor the testing?

b) How many data points are involved? .
c) What sample number(s) are involved?

d) What was the date of the testing involved?

7. Are there any TRENDS developing on the chart?

a) How many data points are involved in the trend? -

b) What range of time does “he trend span?

c) 1Is the trend hignh or low?

Part III PRECISION - Dunlicates

1. Are duplicate samples being run, cne per sample group?

a) If not, who is the technician(s) responsible for the testing?

b} Hew frequently are duplicates beling pertformed?

c) Are duplicates within 10% of each other?

vart IV CCRRECTIVE ACTION TAKEN BY THE QC DEPARTMENT

Signature Date

. Part V. CORREICTIVE ACTION TAKEN BY THE UNIT SUPERVISOR

vignature Date

Part VI RELEASE OF DaTa

1 Were the samples rerun?

2. Was sample data relsased? when?

v
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DAILY OPERATIONS OF LAB CCRRECTIVE ACTICN FLOW
Out - of
Control
Situation
\L i . . A 4
Lab QC Advisor . : Lab Unit
Informed Supervisor
Informed
\!/ ' \L
- . Check the : . R Consult. Analyst - -
accuracy of Stds. as to technique
7 and reagents used = Procedure

~ J !
Reviews 311 4 ' Performs Instrumen

—{ calculations_g _. ——————— N : Checks
transcriptions

> Sample
Results Vvalid NO
? JALS
N/
Rezors A / QC-IH-Cogtrol '
8;?; Q:O < ~ Release (not= in
ce Benchnook)
B [A~\/
: ’ { Samples mus: be
, Rerun
e ——— ’
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: RESPONSE OF LAB TO EPA WS AND WP AUDITS ‘

EPA ) )
Quality .
Assurance <

Office
L : ' YES

Release of Audit Results

J

Summary Region | Follow-up Audit Proble
of Quality Control by Corrected
Ve Corrective Office g
( Action :
v\ L
) —
,\Pr?hle A4 WSPCL Laboratory X
NO o} -
\9/ - QC Officer
I | N
St
Laboratory Quality Control Executive
Unit Supervisor Advisor Director
- of WSPCC

|

Analvysts
£ .
Instrumentation

L

Reviews:
Caleulations

Reagencs £ Stds.

Transcrintions
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Quality Assurance Reports , .
: to Management

For the quality assurance program to work, there must be sufficient
review by management at all levels. This is needed because if problems
occur management must be fully aware so that sufficient priority can be-
placed on those areas that would remedy the problem. New Hampshire has
such a program. ‘

Laboratory workers report difficulties and problems to the laboratory
quality assurance advisor. It is this person's responsibility to inves-
tigate the difficulties with the worker in an attempt to solve them. The
gquality assurance advisor reports bi-weekly to the quality assurance of-
ficer about any problems that have occurred, and about how they were

solved. This report is by written memo.

These reports are reviewed by the quality assurance officer and feedJ

back is provided to the quality assurance advisor and laboratory work-
ers. The interaction between quality assurance officer, quality assur-
ance advisor and lab workers is on an as-needed basis except for the
scheduled review of all routine charts, spikes, duplicates and blind un-
knowns, which is performed on a weekly basis.

It s the quality assurance officer's responsibility to report to the
division heads about specific problems involving data effecting that
division. This occurs whenever review of the data indicates that there
may be a problem. [t is also the quality assurance officer's job to pro-
vide the Environmental Protection Agency with information about the lab
performance on the Environmental Protection Agency spikes and Environ-

mental Protection Agency system audits.

2

—————
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